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ABSTRACT  
 
The integration of local community and Indigenous Knowledge in disaster planning and 
management has the potential to increase resilience in rural and Aboriginal communities across 
Ontario. This research incorporates findings from a literature review, and builds on the existing 
gaps within community-based participatory action research, through a case study of the 2012 
Wawa-Michipicoten First Nation flooding event. Ten local citizen community participants from 
Wawa, Ontario and the Michipicoten First Nations were involved in a photovoice project to 
visually document their experiences and understandings of the flooding event. This research 
project seeks to document community perceptions and understandings to the flooding’s impact 
on critical infrastructure, by integrating their perceptions regarding the disaster response, their 
capacity to deal with the event and any ongoing problems. Draft themes were modified through 
researcher facilitation, and analyzed for further findings in order to help enhance overall 
resilience and reduce vulnerabilities in a disaster situation. Following best practices, feedback 
will occur after the photovoice project, through a follow-up workshop and photo exhibit.  	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1.0 Introduction  
1.1 Problem Statement  	   	  
There has been an increase in extreme weather events in Ontario, and these are predicted 
to increase in frequency as global temperatures continue to rise (Cheng et al., 2012). These 
natural disasters have implications for urban, rural and Aboriginal communities, however, the 
greatest impacts will likely occur in rural and Aboriginal communities, due to the of lack 
economic, technical and human capabilities these communities possess (McLeman et al, 2009). 
Aside from these increased vulnerabilities, rural and Aboriginal communities also have strong 
social capital and hold a deep attachment to their sense of community (Pomeroy, 2011). In 
Ontario, emergency preparedness and disaster management falls under the jurisdiction of the 
municipality and the band council (Boin & McConnell, 2007), who have primary responsibility 
to deal with the impacts of extreme weather events, particularly the threats posed to critical 
infrastructure within the municipality and on First Nation reserves (EMCP Act, 1990).  
The Resilient Communities Research Collaborative has already begun to work on ways to 
enhance planning and preparedness capacities for climate change resilience in small rural and 
Aboriginal communities through research and workshops directed towards disaster responders 
and policymakers. This project documents insights from volunteer community representatives in 
Wawa, as well as members from the Michipicoten First Nation regarding their understandings of 
emergency preparedness. It aims to engage these participants through a participatory photovoice 
community activity, utilized to facilitate community engagement, giving participants the 
opportunity to voice their views on emergency preparedness in disasters situations. The 
participants focused on the 2012 flooding event’s impacts on critical infrastructure, the effects on 
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their adaptive capacities, and their ability to mitigate potential future events. The following 
research questions were considered:  
1. What are community members’ perceptions of the flood’s impacts on critical 
infrastructure? 
a. What are their perceptions regarding the disaster response and recovery, their 
capacity to deal with the event and any ongoing problems that may affect critical 
infrastructure? 
b. How does critical infrastructure act as an interconnected network?  
c. What are the participants’ views on what needs to be done in order to increase 
resilience and adaptive capacity to future disaster events? 
d. How do perceptions differ across the group of community members participating 
in the project?  
1.2. Research Objectives  	  
 This project will provide an example of using the photovoice technique to solicit 
community perspectives. The purpose of this research is to provide a mechanism for local 
citizens to voice their perceptions and views of emergency preparedness, and to document 
community member’s experience, perceptions and understandings to help enhance overall 
resilience in rural and Aboriginal communities facing a disaster situation. In order to gain a 
better understanding of these perceptions, there was a focus on how the disaster event affected 
critical infrastructure and participant livelihoods, and how small rural communities could 
decrease their vulnerabilities to potential disasters in the future. Participants were given five 
broad themes to guide the photography process, including (1) Disaster impact, (2) Disaster 
recovery and reconstruction, (3) Challenges, (4) Capabilities, and (5) Advice.  From the photos 
the community members took, themes were discussed and modified to gather insight into the 
citizen experience during the 2012 flooding event. An increased understanding of the 
relationship between climate-induced events and their effects on rural and Aboriginal 
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community’s adaptive capacities will be discovered through the lens of community members. 
The objectives of this project are as follows:  
1. Identify and integrate current literature on photovoice and climate change awareness and 
disaster prevention in a rural and Aboriginal context. This will include an analysis of 
emergency preparedness, disaster prevention, critical infrastructure, adaptive capacities 
and resilience.    
2. Synthesize community member’s experiences, perceptions and understandings of 
extreme weather events to identify key themes.  
3. Provide feedback and lessons learnt to enhance emergency preparedness plans and policy 
recommendations to improve adaptive capacities. This will provide a mechanism for 
local decision makers to more fully appreciate the lived experience of the residents in 
their communities. 
 
The following sections of this major research paper will include a literature review of the related 
themes, an overview of the case study and photovoice methodology, a results and discussion 
chapter, takeaway lessons, an appendix, and a list of academic references and appendices.  
2.0 Literature Review  
2.1 Introduction  	  
Extreme weather events have been increasing due to rises in overall global temperatures. 
75% of Ontario municipalities are at least partly rural, and within these municipalities, important 
knowledge gaps exist regarding the distinct vulnerabilities and resiliencies rural and Aboriginal 
communities face to actively cope with these impacts, including extreme events (ROMA, 2011). 
Dr. Brenda Murphy and the Resilient Communities Research Collaborative have been working 
on ways to enhance planning and preparedness capacities for climate change resilience in small   
communities, from a government policy top-down perspective. Therefore, this review will focus 
on climate change impacts in rural and Aboriginal communities and emergency preparedness 
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from a bottom-up community perspective. Climate change has led to increasing impacts on 
critical infrastructure, and Ontario municipalities are mandated to have emergency management 
plans to address these threats. While the larger project will use a mixed-methods approach to 
develop emergency management enhancement for decision-makers, this project will specifically 
explore the community-based approaches to emergency management in one of the two case 
studies being explored.  
Photovoice is a new community-based participatory research (CBPR) technique that is 
being increasingly used in the literature as a qualitative method. The integration of community 
knowledge has the potential to facilitate broad community engagement, and has the ability to 
spark community change. This review focuses on a synthesis for the implementation of a 
photovoice project in Wawa, Ontario. While this project was initially envisioned to focus on the 
views of Wawa’s residents, at the request of the Michipicoten First Nation (MFN) community, 
the research scope was expanded to include MFN perspectives on the flood event. Having the 
community of Wawa and Michipicoten First Nation directly involved with the project will 
provide participants with an opportunity to shape future decisions and enhance community 
vitality and resilience. This chapter will include an introduction into Indigenous and Traditional 
Knowledge, and provide an understanding of climate change effects within Ontario’s Rural and 
Aboriginal communities. There will also be a focus on critical infrastructure and the role it plays 
in emergency preparedness. Further, the terms resilience, vulnerability and adaptive capacity will 
be defined, and emergency management and disaster risk reduction legislation and strategies will 
be explored. As noted, to achieve the stated objectives, a case study and photovoice project was 
utilized. This chapter will discuss the case study and communities to be explored, and will 
provide insights into best practices used within photovoice methodologies in the literature.  
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2.2 Indigenous and Traditional Knowledge 	  
This literature review begins with a brief background on Indigenous and Traditional 
Knowledge. However, it is beyond the scope of this research to delve deeply into the differences 
between Western and Indigenous ways of knowing. As defined by the Government of Canada 
Traditional Knowledge (TK) can be defined as; 
 
The knowledge held by First Nations, Inuit and Métis peoples, the Aboriginal peoples of 
Canada. Traditional knowledge is specific to place, usually transmitted orally, and rooted in 
the experience of multiple generations. It is determined by an Aboriginal community’s land, 
environment, region, culture and language….It includes preserved knowledge created by, 
and received from, past generations and innovations and new knowledge transmitted to 
subsequent generations. In international or scholarly discourse, the terms traditional 
knowledge and Indigenous knowledge are sometimes used interchangeably (2015).  
 
Furthermore, within the field of disaster management, TK can be used to identify, place, explain, 
communicate and monitor hazards (Murphy et al., 2016), and can help bridge the gap in disaster 
planning by linking modern practices with TK (Fletcher et al., 2013).  
The use of research involving Indigenous people within Canada is rapidly changing 
(Gov. of Canada, 2015). As noted by Castleden (2008), “skepticism and resentment of academic 
research exists in many Indigenous communities” (Castleden et al., 2008, pg. 1393). As a 
researcher, it is important to understand what it means to be culturally competent, and have 
cultural sensitivity. Understanding these key concepts demonstrates that the researcher 
understands, and is aware of the biases and differences between their own culture, and the 
culture of others (Inglis, 1993). As stated in section 9.8 of the TCPS (2015b), “researchers have 
an obligation to become informed about, and to respect, the relevant customs and codes of 
research practice that apply in the particular community or communities affected by their 
research” (UNESCO, 2006). As a researcher, incorporating my own reflexivity into the project 
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process was necessary, and understanding the significance of TK helped to increase researcher 
reflexivity and promote an open dialogue to allow a diverse range of stakeholder integration 
(Murphy, 2011). The use of reflexivity in qualitative research, especially with research involving 
participants from diverse backgrounds is an essential component of a successful project. 
Incorporating a mutual understanding at project initiation by outlining clear and tangible goals, 
objectives and expectations can help to increase a shared understanding of knowledge (Graham, 
2008). 
Indigenous Knowledge (IK) plays a crucial part in understanding climate change effects 
in Canada’s North. IK incorporates holistic thinking and is important for understanding both 
mitigation and adaptation opportunities (Murphy, 2011; Berkes & Berkes, 2009). Knowledge is 
transmitted through specific cultural mechanisms, unlike traditional Western sciences (Simeone, 
2004). With the incorporation of IK, climate change can be framed as a phenomenon of concern 
to that particular society or community (Adger et al., 2013), and with meaningful framing, 
appropriate adaptation measures can be taken. Indigenous communities hold special ties to 
nature, which entail important symbolic and cultural dimension of their lifestyles; therefore the 
effects of climate change have direct effects on their livelihoods (Berkes & Berkes, 2009).  
2.3 Climate Change Effects Within Ontario’s Rural and Aboriginal Communities   
 
There has been an increase in extreme weather events in Ontario, with anthropogenic 
climate change expected to place a range of pressures on Ontario communities (Cheng et al., 
2012; Sander-Regier, 2009). Disaster trends have increased over time, with climate-related 
disasters becoming the most commonly occurring disaster events (Begum et al, 2014). Average 
temperatures in Ontario have risen by up to 1.5°C in the past 50 years, with global models 
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projecting further increases in average temperatures, as well as higher amounts of average 
precipitation at current emission rates (Sander-Regier, 2009; Chiotti and Lavender 2008).  
The rise of biophysical impacts from climate change combined with already highly 
stressed social, economic and environmental systems means that rural communities will continue 
to be at risk. Rural and Aboriginal communities within Ontario tend to have a sparse and aging 
population, with outward migration occurring from the working class (ROMA, 2011). This has 
led to a diminishing taxbase; limiting the funds available for large-scale municipal projects 
(Mulvihill & Ali, 2007; Cole & Murphy, 2014). Municipalities and First Nation reserves already 
face a range of duties to uphold. Coupled with limited technical, financial and human resources 
and the limitations already stated (Measham et al., 2011; Sandler-Regier et al., 2009; Cross, 
2001), rural communities in particular fear that they will be unable to handle the additional 
challenges from a changing climate (SSCAF, 2003; Wall & Marzall, 2003). Various studies have 
found that these limitations, combined with institutional limitations further stress these 
disadvantaged communities (Cole & Murphy 2014; Mulvihill & Ali, 2007; PTAS, 2011; Morris, 
2009; ROMA, 2011; Measham et al., 2011), with funding and human capital restraints being the 
two largest limitations in disaster emergency management (Cole & Murphy, 2014). Awareness 
of climate change impacts and the need for adaptation is often high among local managers and 
decision makers (Tang et al., 2011; Hughes, 2015), however a collective view and core level of 
consciousness (understanding one’s sense of self) within rural community citizens is needed to 
combat climate change (Baldwin & Chandler, 2010; Measham et al., 2011). These complexities 
stress the need for societal change in order to reduce risk, promote adaptation and reduce 
vulnerability, which are key factors in combatting climate change (Birkmann et al., 2013; 
Kulshreshtha et al., 2011; Brklacich et al., 2009). 
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Furgal & Seguin (2006) assert that there is a need to increase community-based research, 
qualitative studies, and meaningful participation, and to effectively communicate the urgency 
required to address the vulnerabilities of Aboriginal and Northern communities to climate 
change. Although Aboriginal and non Aboriginal Northern communities differ in adaptive 
capacities, there are a few key best practices Canadian rural and Aboriginal communities can 
reflect on in order to successfully adapt to climatic and non-climatic stresses in the future. First, 
communities can reflect on past experiences to help build awareness (Buikstra et al., 2010). 
Second, with this increased perspective and knowledge, they can then develop economic 
trajectories, and strive to improve their social vitality and develop social capital (Sandler-Regier 
et al., 2009; Lemmen et al., 2008). Third, once this foundation is set, local institutions, 
organizations, and social structures will be better able to interact with one another and with 
higher-level actors (Sandler-Regier et al., 2009; Lemmen et al. 2008).  
2.4 Critical Infrastucture  	  
Critical infrastructure (CI), as defined by the Government of Canada, is the “physical and 
information technology facilities, networks, services and assets, which if disrupted or destroyed 
would have a serious impact on the health, safety, security or economic well-being of Canadians 
or the effective functioning of governments in Canada” (PSEPC 2004, p. 5). As categorized by 
the Public Service Committee (PSC), the ten different sectors under critical infrastructure 
protection include health, food, finance, water, information and communication technology, 
safety, energy and utilities, manufacturing, government and transportation (PSEPC, 2004). The 
strategic approach to protecting CI can be seen in Appendix 7.2.  Examples of CI can include but 
are not limited to major roads, government buildings, wireless communication towers, and waste 
disposal sites (Utne et al., 2011; NRTEE, 2009), and are normally situated in an interconnected 
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network (May, 2011). One of the characteristics of CI is that they are generally geographically 
concentrated (Robel et al., 2008); if there is a failure in one part of the network, cascading effects 
may result due to mutual interdependencies across infrastructure sectors (Balducelli, 2007), 
which was seen in this case study. When analyzing the limits to CI, considerations of these 
linkages must be addressed.  
As climate change increases, critical infrastructure should be altered and adapted in three 
ways. The first is in regards to investment. Older infrastructure is more susceptible to damage 
(Boyle et al., 2013). It is estimated that 50% of existing public infrastructure will reach the end 
of its service life by 2027 (Infrastructure Canada, 2006). The second adaptation is through 
design. To help improve infrastructure, changes in the building codes and the design of CI need 
to be implemented to meet future climate needs (Boyle et al., 2013). Lastly, advances in modern 
materials need to be used to decrease material breakdown and susceptibility to weathering 
(Boyle et al., 2013). These changes require action, because the impacts caused by natural 
disasters are often exacerbated by disruptions to CI systems (Chang et al, 2007). The authorities 
responsible for the upkeep of CI require a clear and timely warning of threats to implement risk 
management strategies (Muller, 2007; PSEPC, 2004), although there are many limitations. The 
main limitations include budgetary constraints due to a more limited taxbase, lower human 
staffing, lack of resources, and community isolation in the North (Lapp, 2013).  
2.4.1 Critical Infrastructure and Funding 
 
Natural disasters can have extreme effects on CI in rural and Aboriginal communities, 
with flooding leading to some of the most significant effects. Although there are some funding 
programs available within Canada, they are often not enough. CI funding in rural and Aboriginal 
Ontario competes against other municipal needs. As stated by Annang et al. (2015, p. 247), 
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“often community residents look to their municipalities to respond to concerns related to 
economic downturns; however, without the appropriate infrastructure, which is often limited in 
resource-poor areas, efforts to attract a variety of industries to the area can be difficult”. As 
stated by ROMA (2011, pg. 9), “Ontario’s municipalities have an estimated $60 billion gap over 
the next ten years between what they spend on infrastructure and what they need to spend every 
year to pay for infrastructure maintenance and to support growth”, and of this gap, approximately 
half of it is accounted for by road and bridge assets. This amount is significant because 
communities are particularly challenged by the infrastructure deficit as a result of their often 
smaller populations.  
In conjunction with a lack of funding, each municipality and reserve is different, which 
increases uncertainties when trying to develop disaster reduction strategies (ROMA, 2011).  
Having an overarching framework is beneficial, however, having a universal solution to 
emergency management will not always work when moving from municipality to municipality.  
Catastrophic disasters pose deep uncertainties to a system. This is due to the lack of knowledge 
surrounding CI, and the complex technological and social influences surrounding the resilience 
of these systems. As a result, this leads to the main limitation to crisis management, which is that 
there is a wide range of disasters to consider, and due to their unpredictable nature, communities 
may be ill-prepared when a disaster does occur (Boin & McConnell, 2007).  
2.4.2 Critical Infrastructure in Rural and Aboriginal Communities  	  
Although there are solutions posed to dealing with CI, climate-induced disaster situations 
can be harder to manage in rural communities. These situations also extend to First Nations 
communities, however, the available information is limited in these systems, which can increase 
uncertainties. Due to the isolation of many rural and Aboriginal communities in Northern 
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Ontario, distance and operating costs are normally higher, and the infrastructure is often in 
poorer condition than it would be in an urban city (NRTEE, 2009). This speaks to the importance 
of capacity building and investment. Governments need to work with local communities to create 
standardized codes, and modifications should be implemented to accommodate the risks of 
climate change effects (NRTEE, 2009). As assessed in an article by Boin and McConnell (2007), 
often, conventional prevention and contingency planning approaches, as well as top-down 
traditional crisis management methods have major limitations. Therefore, there needs to be a 
focus on long-term promotion of societal resilience, with measures in place to monitor 
incremental effects to CI breakdowns (Boin & McConnell, 2007). Increasing societal resilience 
to disasters requires understanding and mitigating not only the risks to individual infrastructure 
systems, but also how the relationships between society and infrastructure are intertwined. An 
example of this can include a major roadway a citizen uses to get to his or her place of work (CI 
in the energy and utilities sector), or an employee of the town that relies on city hall (CI within 
the government sector) as their place of work. Mitigating how failures in one system can lead to 
disruptions in another is important to understand when forming response and recovery plans 
(Chang et al, 2007).  
As stated within the literature, having Indigenous community members involved within 
the decision-making process when making decision about critical infrastructure is crucial. It has 
been found that the Aboriginal infrastructure deficit is approximately $8.6 billion in Ontario, 
with the Canadian deficit being estimated as being between $25-30 billion (PPP, pg. 3).   
Allowing members of the community to participate within the decision-making process can be 
more important than just receiving funding. Community members have expertise on the area at 
hand, and incorporating them into the decision-making process allows them to gain a deeper 
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understanding of their own community, which aids in creating long-term solution (Cruickshank, 
2016). This process helps to incorporate the community’s own set of values with Federal 
regulations, which creates a mutual understanding, allowing community members to monitor 
changes and problems over time (Cruickshank, 2016).  
It has been found that rural disaster losses tend to be less concentrated, and therefore, 
seemingly less significant to outsiders (Lewis, 1984; Cross, 2011). In rural communities it is 
often hard to gather news and media attention from surrounding areas, as they find it hard to 
disseminate information outside their area (Cross, 2011). This has links to responsibility and 
ownership, and willingness for action (Newton, 1995), which can affect the response and 
recovery processes. Because many rural and Aboriginal communities are in the North, isolation 
is and will continue be an issue with emergency preparedness unless appropriate plans are in 
place. CI and resource allocation become a greater issue than it would be in the south, which 
causes issues of injustice.  
2.5 Resilience, Vulnerability and Adaptive Capacity 	  
The level of resilience a community possesses directly influences a community’s 
adaptive capacity and the vulnerabilities they will face in a disaster situation. The vulnerability 
of a community, whether it is related to social, economic, environmental, or a compound of 
elements (Birkmann et al., 2013; Cross, 2001), is comprised of the level of exposure, 
susceptibility and capacity a community possesses to deal with various stresses (IPCC, 2007; 
Adger, 2006; Sander-Regier et al., 2009). Vulnerability in the context of this project, can be 
defined as the characteristics and degree to which a community is susceptible, and unable to cope 
with, adverse effects of climate change, including climate variability and extremes, and the 
damaging effects of a hazard (IPCC 2007; Birkmann et al., 2013; Wilson-Forsberg, 2013).  
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In order to cope with the rise of uncertain extreme events, communities must adapt to 
climatic changes. To adapt is to make suitable to new conditions, with the adaptive capacity of a 
system defined as “the ability of a system to adjust to climate change (including climate 
variability and extremes), to moderate potential damages, to take advantage of opportunities, or 
to cope with the consequences” (Wall & Marzall, 2007, pg. 377). Increasing the adaptive 
capacity of a specific community allows for increased resilience. In the case of emergency 
management, resilience is defined as the ability of a system, community or society exposed to 
hazards to resist, absorb, accommodate to, and recover from, the effects of a hazard in a timely 
and efficient manner (Birkmann et al., 2013; Begum et al 2015; Norris et al, 2008; Cutter et al, 
2010), and is attributed to the ability of that system, community or society to cope and adapt to 
uncertainty (Birkmann et al., 2013; Shaw & Maythorn, 2011; NRCan, 2013). In a more recent 
definition, there is a focus on preparation, mitigation and adaptability (Cox & Halmen, 2014). 
Increasing societal resilience requires risk management (Shaw & Maythorne, 2011) and capacity 
building (Cox & Hamlen, 2014), but also requires connections between individual and 
community resilience (Buikstra et al., 2010). 
There are different dimensions that need to be addressed when assessing vulnerability in 
the context of natural hazards and climate change, demonstrating the various linkages and 
compounding effects that determine resilience and adaptive capacities (Jones et al., 2010; 
Birkmann et al, 2013). In rural Northern Ontario, the historical focus has been on meeting 
legislative requirements, rather than overall disaster risk reduction (Cole & Murphy, 2014). 
Similarly, in Aboriginal communities, vulnerability issues are often compartmentalized, rather 
than dealt with as a system (Centre for Social Justice, n.d). Being a disadvantaged group, there 
are issues of social justice that further marginalize these communities (Centre for Social Justice, 
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n.d). One way to increase awareness and promote change is through education. As stated by Cole 
and Murphy (2014), in order to support adaptation measures within emergency planning and 
management, public education should focus on the use of hazard, risk and vulnerability 
assessments, emphasize an initial focus on emergency preparedness, and educate the public 
through a variety of tools.  
Resilience requires community involvement in addition to official emergency 
preparedness activities (Murphy, 2007). Although resiliencies can be increased by government 
interventions (Baldwin & Chandler, 2010), it has also been noted that adaptation measures are 
often undertaken by local decision-makers and managers (Hughes, 2015). Local decision-makers 
and managers include stakeholders within the private or public sector that are not members of the 
government, but still have a strong influence on the community (NRCan, 2013). In a study 
conducted by Sandler-Regier et al. (2009), it was found that Canadian rural residents are 
receptive to community initiatives, and are eager to participate in climate-related emergency 
plans if given the opportunity. Locally-focused and designed projects are also in keeping with 
Aboriginal ways of knowing, traditions and cultural practices (Berkes & Berkes, 2009). 
Therefore, it is important to incorporate stakeholder and citizen participation as well as local and 
Indigenous Knowledge into municipal/band plans and procedures for future disaster scenarios. 
Often, in rural and Aboriginal communities, members of the community have a more active role 
than the government. This is because rural and Aboriginal communities exhibit a strong sense of 
community and attachment to place (Pomeroy, 2011; Hanna, 2016), which can be linked to their 
social traditions, small community size, and communal trust, leading to increased resiliency 
(Wilson-Forsberg, 2013; Buikstra et al., 2010; Cole & Murphy, 2014; Castleden et al., 2009; 
Healey et al., 2011).  
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2.6 Emergency Management and Disaster Risk Reduction  	  
Emergency management can be defined as the discipline dealing with risk and avoidance, 
which is integrated into daily security and decision-making activities (Haddow & Bullock, 
2006). In Ontario, emergency management falls under provincial legislation, as outlined in the 
Emergency Management and Civil Protection Act (EMCP Act, 1990; Cole & Murphy, 2014). 
The Act requires municipalities to implement emergency management programs to undertake 
“public education on risks to public safety and on public preparedness for emergencies” (EMCP 
Act, 1990, p. 2; Murphy, 2007; Cole & Murphy, 2014).  
Aboriginal Affairs and Northern Development Canada (AANDC) helps to ensure 
successful coordinated response and recovery efforts on First Nations reserves (AANDC, 2011). 
These agreements extend to flooding in First Nation communities, by implementing emergency 
mitigation and preparedness plans (AANDC, 2011). The Government of Canada also has a joint 
emergency management steering committee co-chaired by Emergency Management Ontario and 
Indian and Northern Affairs Canada, which strives to develop a First Nation emergency 
management program in Ontario (OMCSCS, 2016). There are various goals of the AANDC, the 
primary mission being to “reduce the impact of emergencies on the safety, health and security of 
affected First Nation individuals and property” (AANDC, 2011, pg. 11). When responding to a 
disaster event, there are many key stakeholders to consider. These include the local community 
members, the provinces, the AANDC, support organizations and the Federal government 
(AANDC, 2011). While it is the province’s duty to uphold emergency management procedures, 
it is the role of the Federal government to provide emergency management in First Nation 
communities. Although First Nation communities have the responsibility to implement their own 
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specific emergency plans, they receive assistance from provincial and federal bodies (AANDC, 
2011).  
While decisions are influenced by state-level political structures (Measham et al, 2011), 
community-based adaptation is normally initiated by a mixture of formal and informal 
institutions that are able to work together to combine efforts at a local scale (Sandler-Regier et 
al., 2009; Measham et al., 2011). As stated by Cox and Hamlen (2014), local actors (including 
municipal government representatives, business owners, and other major stakeholders) are often 
included in developing disaster risk reduction strategy initiatives. These actors can then help 
community citizens increase their capacity to engage with other state actors in conversations and 
decisions about disaster and resilience planning, increasing social capital and coping (Cox & 
Hamlen, 2014; Shaw & Maythorne, 2011; Cabinet Office, 2011). In a study conducted by 
Murphy (2007), it was found that the role of municipal-level emergency managers was vital in 
providing opportunities for community members to learn more about hazards. Once there was 
community awareness, fostering social capital and increasing resiliency was an easier feat 
(Murphy, 2007). These efforts can also help reduce overall costs to adaptation (Hughes, 2015; 
Muller, 2007).  
Emergency management is comprised of four different components; prevention and 
mitigation, preparedness, response and recovery (EMPD, 2011). The community control group 
(CCG) is responsible for managing overall emergency operations, and has a range of duties to 
uphold, including but not limited to: calling out and mobilizing the emergency service, agency, 
and equipment; coordinating and directing the services; determining if additional volunteers are 
required; and participating in the debriefing following the emergency (Municipality of Wawa, 
2013). Disaster reduction strategies should occur at both the management and citizen level, with 
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a constant dialogue throughout (Cole & Murphy, 2014; Jones et al., 2010; Healy et al., 2011), 
suggesting that resilience is partially derived from a bottom-up approach (Shaw & Maythorne, 
2011). Implementing a more socially-informed approach to risk management has been cited to 
benefit the community’s overall social structures (Birkmann et al., 2013; Kulshreshtha et al., 
2011), with some authors suggesting that undertaking planning processes can contribute as much 
or more to the goal of achieving emergency preparedness as the plan that emerges from the 
process (Perry & Lindell, 2003; Cox & Hamel, 2014). Community emergency management that 
draws on internal strengths and resources can help to create resilient and sustainable 
communities (Paton and Johnston 2001; Murphy, 2007).  
2.7 Photovoice  	  
Community-based participatory research (CBPR) has the underlying goal of societal 
change (Castleden et al., 2009). Photovoice is a method utilized within CBPR to emphasize 
individual and community action (Wang & Burris, 1997), promoting social action from the 
individual to the national levels (Healey et al., 2011). This approach aids in incorporating local 
and Indigenous Knowledge and expertise, helping to foster trust and empowering a diverse range 
of stakeholders, including the members of the community (Murphy, 2007; Henly-Shepard et al., 
2015; Healey et al., 2011). As stated by Murphy (2007), “emphasis on the role of community 
members as active agents rather than passive victims provides an important corrective to the 
predominant top-down, command and control approach that often dominates in emergency 
management” (p. 298). In retrospect, although the act of photography can be an intrusive activity 
and lead to unintended consequences, the use of it as a qualitative method within Indigenous and 
rural research allows the participants to become producer of findings, creating ownership and 
localized power within the research process (Castleden et al., 2008).  
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2.7.1 Definition and Significance  	  
Photovoice, has origins from anthropology and sociology, and has roots derived in 
feminist theory (Wang & Burris, 1997; Keremane & McKay, 2011), giving power to those who 
normally would not have it (Wang & Burris, 1994). The method was first introduced by Wang & 
Burris in 1994, following the similar method of photo novella. Currently, the majority of the 
literature that includes photovoice as a participatory method falls within the field of health 
studies (Healey et al., 2001; Bukowski, & Buetow, 2011; Fournier et al., 2014). Photovoice 
allows participants to document their perceptions and understandings regarding a specific 
subject. It is an engagement technique that puts cameras into the hands of community members, 
empowering them to visually document their experiences and understandings of a particular 
issue (Wang & Burris 1997; Baldwin & Chandler, 2010). During a specific undertaking, 
members of the community are asked to take photos relating to the topic of interest, with themes 
being identified at the end of the project. The themes identified act as a primary data source, as 
information should not be manipulated by the researcher after key themes are established in 
conjunction with the community (Baldwin & Chandler, 2010; Mason, 2005; Prosser, 1998). The 
result of the photovoice activity provides a mechanism for local decision makers to more fully 
appreciate the lived experiences of the residents in their communities. Photos are also a useful 
way of making research understandable to a broader public (Wang & Burris, 1997; Gotschi, 
2009), and are helpful in gathering diverse perspectives (Gotschi, 2009; McIntyre, 2003), 
contributing to a better understanding of adaptation measures, education and capacity building 
(Wang & Burris, 1997; Baldwin & Chandler, 2010).  
Encouraging participation within the community through collaboration and 
transformation allows for validation of shared concerns, and is an efficient way to get insight 
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about community assets, promote dialogue to help encourage change, and reaffirm goals and 
social actions (Wang & Burris, 1994; Wang & Burris, 1997; Pierce & McKay, 2008; Baldwin & 
Chandler, 2010). Photovoice takes on an inductive research approach (Gotschi, 2009), engaging 
the emotions of users and links to memory (Baldwin & Chandler, 2010; Loeffler, 2004), which 
can promote understanding (Keremane & McKay, 2011). It emphasizes the role of the 
participant, helping to bridge the gap in power relations (Wang & Burris, 1997; Gotschi, 2009; 
Lorenz & Kolb, 2009; Markwell, 2000), by forming a connected understanding between 
stakeholders through co-learning (Keremane & McKay, 2011). Although at the conclusion of a 
project not all projects have a direct influence on policy, photovoice can help to build awareness 
of a specific problem (Lorenz & Kolb, 2009).  
2.7.2 Goals and Key Concepts  	  
Photovoice has three main goals (Wang, 1999; Castleden et al, 2009). The first is to assist 
individuals with recording and reflecting on select community issues, the second is to encourage 
group dialogue of these issues, and the third is to influence policy makers, or to move people 
towards action (Wang, 1999). Within these goals, photovoice allows members of the community 
to document lived experiences and spark change within their communities (Wang, 1999; Annang 
et al, 2015). While doing this, it engages people in a general dialogue about a specific problem, 
and helps to inform the broader public, creating individual and community-wide changes in a 
safe, introspective space (Baldwin & Chandler, 2010; Keremane & McKay, 2011). Photovoice 
allows community members to recognize vulnerabilities and capabilities that they may not have 
recognized before (Crabtree & Braun, 2015), and allows participants to give meaning and 
interpret their own ideas (Keremane & McKay, 2011).  
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Embedded in these three goals are the key concepts influencing photovoice. The first key 
concept is that images teach (Wang, 1999). Photos help to develop a rich understanding of 
specific individuals and groups and their values, culture, traditions, beliefs and underling social 
relations. Photos allow insights into people’s views, which may or may not differ based on their 
social norms and what the collective society believes, based on their intersectionality and 
positionality (Wang & Burris, 1997; Baldwin & Chandler, 2010). The literature maintains that 
photos help marginalized groups share their community values, challenge assumptions 
embedded in cultural norms, provoke emotion and/or change people’s interpretations of a 
specific event (Wang & Burris, 1997; Wang, 1999; Wang et al., 2004; Baldwin & Chandler, 
2010). A second benefit of photovoice regards the influence pictures (or visual documentation) 
can have on policy-making. Simply, photovoice gives the power and voice to the people 
participating, creating ownership, which builds community capacity and trust (Wang & Burris, 
1994; Castleden et al, 2009). The messages presented by the participants are just as strong as the 
ideas the researchers come prepared with, if not more influential (Wang, 1999; Schwartz, 1989). 
Lastly, it is key to understand that the community must be included in policy, as they are an 
important stakeholder in the decision-making process. The insights gained from the project 
should be shared among the community and the policy-makers and governments involved (Wang 
& Burris, 1997; Gotschi, 2009).  
Although the use of photovoice is valuable on a local scale as it provides many benefits, 
every method comes with its limitations. The first major limitation to photovoice is the ethics 
surrounding the practice; so as researchers, we must anticipate the intended and unintended 
ethical considerations (Wang & Redwood-Jones, 2001). The first ethical issue is within 
recruitment and representation. Consent should be provided at the start of the project, and 
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relationships between the researcher and participants must be established so that there is 
transparency within the project (Wang & Redwood-Jones, 2001). Within the photo collection 
period, personal judgments and life experiences can alter opinions within a group, and spark 
diversity. The level of representativeness needs to be considered by the researcher, and must be 
stated within the findings to reduce bias and increase transparency. Likewise, many of the issues 
to be discussed within a photovoice project may be sensitive, or could affect the participants’ 
social status (Wang & Burris, 1997). Privacy issues can become a key concern, so consent must 
be given before the project is initiated. This includes the participants of the project, but also any 
of the people that may be included within the photo collection. According to Wang and Redwood 
(2001), implementing best practices is an easy way to reduce the impact of these issues.  This 
can include providing consent forms, providing adequate training and fact sheets to participants, 
providing participants with copies of the photos, and having follow-up procedures with 
participants (p. 570).  
Two other limitations of utilizing photovoice include the time and money being invested 
into the project. Complex data can be hard to digest, and often times, the researcher needs to 
build a relationship and foster trust with users before a project can begin (Wang & Burris, 1994; 
Wang & Burris, 1997; Wang et al., 2004). In the context of this project, gatekeepers have been 
used to establish a connection with the community of Wawa and Michipicoten First Nations. 
Wawa’s Community Emergency Management Coordinator (CEMC) Cathy Cyr, Michipicoten 
First Nation member Chris Buckell, and a project advisory committee have been consulted 
throughout all stages of the project to help establish community relationships. Because 
photovoice is often used within marginalized communities or those without significant resources 
or power, extensive training may be necessary to teach participants how to use the cameras, and, 
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there may be limitations to the photography skills of participants. (Wang & Burris, 1997; 
Castleden et al., 2009). In order to combat these limitations, the training sessions delivered at the 
start of the project must be thorough, and address all issues. Lastly, time, money and participant 
relationships may become an issue after the project has been completed. Many participants 
become invested in the project, so it is vital to make sure that feedback is provided during all 
phases of the project, and that follow-up programs are implemented (Wang & Burris, 1997; 
Keremane & McKay, 2011). At the start of the project, the researchers must state goals of the 
project, so that there are no uncertainties and unattainable expectations from the participants (ex. 
an immediate change in policy based on their perceptions) (Hay, 2010). This will also help build 
trust, and ensure a clear and transparent process.  
2.8 Case Study	   
2.8.1 Municipality of Wawa 	  
This project focuses on a case study in Wawa and Michipicoten First Nation, Ontario. 
The Municipality of Wawa covers an area of 483 square kilometers, most of it being Crown land, 
as seen in Figures 1-4 (Wray, 2012). Located on the Trans-Canada Highway and 225 kilometers 
north of Sault Ste. Marie, Wawa has a population of approximately 3,000 residents (Municipality 
of Wawa, 2016). Historically, the area was a resource-driven economy, focusing on ore mining 
and other methods of resource extraction, including timber harvesting. Today, the major business 
sectors in Wawa include gold mining, four-season tourism, retail and personal services, with rail 
and shipping services accessible through the Michipicoten Harbor and Lake Superior 
(Municipality of Wawa, 2016). Although Wawa acts as the major hub connecting Sault Ste. 
Marie and Thunder Bay, the community has faced an aging population and low taxbase similar 
to many other rural communities (Buckell, Personal Communication, 2016).  As stated by the 
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municipal emergency plan in Wawa (2013), “although much of the infrastructure in Wawa is 
owned and operated by the private sector, the Municipality of Wawa has an obligation to play a 
lead role in coordinating its protection and preservation”. For a complete list CI in Wawa, see the 
municipal of Wawa Emergency Plan Annex H.  
The 2012 flooding event in Wawa-Michipicoten occurred in late October, with an official 
state of emergency called in Wawa on October 25th at 11:30pm.  	  
	  
 
Figures 1-4: Wawa, Ontario (Google Maps, 2016). 
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During this flooding event, Wawa-Michipicoten First Nation saw approximately 133 millimeters 
of rain in 24 hours. To put that into perspective, the rainfall amounts for October have a 
historical average of 80 millimeters for the entire month, almost double the amount fell within a 
day. Although there were no casualties from this event, several residents were isolated from their 
homes due to CI breakdowns, and many public buildings and businesses were affected, with total 
damages being over $3.5 million (Municipality of Wawa, 2012; MARS factsheet, n.d). The 
major roads surrounding the communities (Highway 101, Highway 17 North and South, Harbour 
Rd., Surluga Rd., Tremblay Rd., and Sandy Beach Rd.) were washed out, which limited land 
access for multiple days, as seen in figure 5 (Municipality of Wawa, 2012). Other transportation 
networks suffered from breakdowns as well, demonstrating the ripple effects of the 
interconnected CI systems. There were damages to secondary transportation routes, including the 
old rail bed owned by the Michipicoten First Nation, and bridges, specifically the Wawa Creek 
Bridge and Silver Falls Bridge in the Michipicoten River Village (Wray, 2012). Other than 
transportation networks, the second major effect on CI was the breakdown of communication 
networks to surrounding communities; particularly the communities of Dubreuilville, 
Missinabie, and Hawk Junction. Approximately 1,000 Bell customers within Wawa lost 
telephone services (Wray, 2012; MARS factsheet, n.d). Power was also lost in some areas of the 
community. However it was only for a short period of time (Municipality of Wawa, 2012). The 
two largest effects were seen in Wawa’s commercial and industrial sectors. The closure of these 
roads created an economic downturn because people were not able to get to work (for example in 
the mines), tourists were not able to pass through the municipality (Kelly, 2012), and businesses 
were closed due to infrastructure damage to their buildings (Wray, 2012). Resource 
transportation was limited during the disaster, and upgrades were needed to much of the CI, 
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making many areas of the town dangerous to access. Although response was swift, infrastructure 
crews needed to set aside current projects to focus on the disaster event, delaying other projects 
that were already restricted due to the limited budgets (Wray, 2012).  
 
Figure 5: Harbour Road washouts during the 2012 flood in Wawa, ON (Dereski, 2016). 
When the flooding event in Wawa took place, the community control group (CCG), 
comprised of the Mayor, Chief Administration officer, the Community Emergency Management 
Coordinator (CEMC), and various other contributors, were responsible for initial action. The role 
of the CCG is to assemble a group of officials responsible for coordinating a response system. 
The Municipality of Wawa’s emergency plan outlines all members of the CCG, which include 
all of the actors involved within the response process. Some of these responders who were 
involved in the 2012 flood include the Ontario Provincial Police (OPP), the fire department, and 
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the Ministry of Natural Resources (MNR), infrastructure services, and emergency medical 
services (EMS) (Municipality of Wawa, 2013).  
According to the municipality, timelines for action were generated relatively quickly 
within the community during the flooding event, with communication strategies established 
following communication breakdowns in the surrounding communities. All affected people were 
evacuated through collaboration with the MNR and OPP, and new accommodations and 
necessary supplies and materials were provided (Municipality of Wawa, 2012). According to the 
follow-up municipal reports, although the emergency management team did a satisfactory job 
reacting to the disaster event, there was a lack of communication between high-level authorities 
and the CCG. Revised emergency plans had not been sent to the CCG from the municipality, and 
key actors were not invited to initial meetings when the flooding occurred (Municipality of 
Wawa, 2012). Due to a lack of resources, staffing was hard to maintain during the days after the 
flooding had occurred, many people worked overtime to fill gaps in staffing, and storage 
capacities for evacuees’ belongings became an issue when attending to evacuees. This is where 
the importance of community participation made a difference. To assist with relief efforts, 
volunteers helped to provide food, shelter, and clothing to evacuees, and assisted in follow-up 
response procedures, through coordination with the Red Cross (Municipality of Wawa, 2012).  
2.8.2 Michipicoten First Nations 	  
The Michipicoten First Nation, an Ojibwa tribe, has a total population of approximately 
1,020 members dispersed around the globe (Michipicoten First Nation, 2016). The MFN on 
reserve population is located on the Michipicoten River, near the northwest shoreline of Lake 
Superior, off highway 17, 15 kilometers south of Wawa (Figure 6). On average, the Michipicoten 
have 60 people within their community, living in approximately 34 homes (Buckell, Personal 
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Communication, 2016). During the 2012 flooding event, the Chief (Joe Buckell) and acting band 
manager (Carol Sanders), were both out of the community, so Chris Buckell, the band’s public 
work administrator, acted as the main liaison between the MFN and Wawa. The MFN was 
among the most affected by the 2012-flooding event, with 65 members evacuated from the area 
during the disaster to the municipality of Wawa (Wray, 2012). After Highway 17 and their 
additional rail bed (evacuation route) were washed out, the community became isolated, with air 
transport being the only method of evacuation. Similarly, on their 9 km township road that 
connects them to the major highways, there were 6 washouts, all occurring within 6 hours 
(Buckell, Personal Communication, 2016), restricting access in or out of the reserve. Local 
members of the MFN started to try to fix the washouts, however the damage became too great, as 
washouts continued all along their township road (Buckell, Personal Communication, 2016).  
All members of the MFN were evacuated following a 2-phase process. The first phase 
included children, elders and people with disabilities, and phase two included any others. 
Evacuees were given accommodations in the various motels in town, with the main check in 
location at the Wawa Motor Inn. Members were provided with food and personal services, and 
vouchers were provided for clothing and any other necessities needed. Evacuated residents could 
not return home for two days, but returned home after adequate reconstruction had taken place 
on the major roads. Stakeholder assistance was provided by the community of Wawa, the 
Ministry of Natural Resources (MNR), Ontario Emergency Management (OEM), the local 
hospital, the Red Cross, among others. As noted in the follow-up document provided by the 
Municipality of Wawa, Wawa, coordinated community members and volunteers were eager and 
willing to assist in any way possible. After the initial flooding event, daily meetings were held 
between all stakeholders for the following 12 days to discuss action plans and emergency 
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responses, however, during the flooding event itself, the only means of communication was 
through radio communications (Buckell, Personal Communication, 2016).   
 
Figure 6: Washout locations on Provincial highways during the 2012 flood in Wawa, ON (Dereski, 2016) 
 
2.9 Conclusion  
 
As stated throughout this literature review, understanding the broader socio-political 
factors and environmental context behind emergency planning is essential for a complete 
understanding of the 2012 flooding event in Wawa and the Michipicoten First Nation 
communities. It is clear that within the field of emergency planning and critical infrastructure 
protection, that local community members can help strengthen resilience and reduce 
vulnerabilities. Following best practices (Wang & Burris 1997; Castleden et al., 2008; Wang & 
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bottom-up management approaches to emergency management, which will complement 
traditional top-down approaches. The perspectives from local Indigenous and non-Indigenous 
communities members will allow for a deeper understanding of the research objectives. From a 
researcher’s perspective, this literature review also provides insights to conducting research 
within rural and Aboriginal communities, providing best management strategies and guidelines 
on being culturally competent when conducting research with Canada’s Aboriginal populations.  
The remaining sections of this paper begin to fill the current gaps in knowledge regarding 
local perspectives on the disaster response and recovery, their capacity to deal with that event 
and any ongoing problems that may affect critical infrastructure. Likewise, the project aims to 
synthesize participants’ views on what needs to be done in order to increase resilience and 
adaptive capacity to future climatic disaster events.  
3.0 Methods 	  
In order to accomplish the research goals stated, a photovoice project was utilized within 
the case study following best practices as outlined by Wang and Burris (1997). Within the 
literature, many photovoice studies also include additional qualitative approaches to add to other 
data sources (Gotschi, 2009; Pierce & McKay, 2008), and studies are normally conducted over a 
longer time frame, however there are many studies that have conducted photovoice projects over 
short timeframes (Baldwin & Chandler, 2010). Photovoice was chosen as the optimal 
methodology, as it allows participants to provide their views and perceptions of a specific event, 
and allows for data collection that may not be available through traditional research methods. 
Additionally, photovoice has the ability to empower participants and, in this case, it allowed for 
an inclusive process with the Wawa and Michipicoten First Nation residents. It is important to 
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build trust between the researcher and the participating communities, rather than focusing strictly 
on governmental control (Castleden et al, 2009).  
There are many tools that can be utilized to enhance the relationships between the 
researcher and Indigenous communities. These tools help to address the issues of participation, 
equity, respect and benefit-sharing, which are often found in the research process (UNESCO, 
2006). For this project, best practices from the Aboriginal Disaster Resilience Program guide 
were utilized (ADRP, 2015a). For instance, employing the photovoice project allowed for 
storytelling. Likewise, all participants were able to share their own personal perspectives and 
underlying ideas behind their photos.	  	  	  
While there has been some research on the impacts of climate change in rural and 
Aboriginal communities, and while photovoice as a participatory community research method 
has been well established, there is only one known study that combines this topic and research 
approach together (Crabtree & Braun, 2015). Integrating photovoice as a method to gather 
citizen perspectives within research projects focused on emergency management appears to be 
underutilized in the literature, with the following three exceptions. In a study using photovoice to 
recall perceptions from traumatic events, discussing the event through photos made it less 
traumatic than just retelling the story (Annang et al., 2015). Likewise, in a study that explored 
urban environmental influences on active ageing among older adults, photovoice was used to see 
how the effects of an earthquake had affected the population (Annear et al., 2013). More closely 
related to this project, in 2015, Crabtree and Braun conducted the first study to use photovoice as 
a method to improve disaster reduction strategies. Within the study, photovoice was found to be 
a successful CBPR strategy to aid a vulnerable community in developing appropriate disaster-
reduction strategies. The study allowed outsiders to see a problem through a local’s perspective, 
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and the community was able to strengthen its capacity to reduce vulnerabilities, and respond to 
natural disasters more efficiently, using this study to propel planning for future disasters 
(Crabtree & Braun, 2015). The study was conducted to have residents, community leaders and 
government officials as the audience, and the authors found that the learning potential stemming 
from the research process was just as beneficial as the outcome of the research (Crabtree & 
Braun, 2015; Reason & Bradbury, 2008). The authors outlined the strengths and weaknesses of 
emergency preparedness to the participants in the community, and posed some orienting 
questions on what to think about when gathering photos (Crabtree & Braun, 2015). Each 
participant compiled 12-24 photos, and digital cameras were used because Polaroids were seen to 
be a limitation. Overall, the authors found the study to be quite successful, only identifying 
limitations within the context-specific nature of the project, sample technique, and time 
constraints (Crabtree & Braun, 2015).  
3.1 Methodological Process 
 
Following best practices from the literature (Wang & Burris, 1997; appendix 7.1), a six 
step methodological process was followed including 1) recruitment, 2) training, 3) participant 
photo-period, 4) interviews and focus group, 5) transcription and synthesis, and 6) presentation 
of findings and follow-up. Ethics was completed prior to the start of the project, in April, 2016. 
These consent and ethical obligations were utilized following three core principles. The first is to 
maintain respect for persons; the second is to maintain concern for welfare; and the third to 
maintain justice and equity within the process. These three considerations were applied to protect 
the needs of the participants (TCPS, 2015a).  
While we guaranteed anonymity and confidentiality in this write up, the group meetings 
were organized as semi-public forums, so the identity of participants could not be protected. 
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Only one photo used in the photo display includes a person, however their identity cannot be 
identified as their back is to the camera, with a prop covering their face. The participants were 
notified of the risks and benefits of the project in the information sheet we provided during the 
training session. We did not share the data with outside individuals. All data is being kept in a 
locked filing cabinet or on a password protected computer. After two years, all digital recordings 
of participants’ comments will be erased from computer hard drives. All notes, printed 
photographs (except those mounted in the final exhibits), and sheets with participants’ comments 
will be shredded two years after completion of the study. 
 
Step 1: Recruitment  
 
Within the photovoice technique, it is important to have a sample size big enough to get 
multiple perspectives, but also one that makes people comfortable about sharing opinions and 
experiences (Annang et al, 2015). Selecting a target audience and recruiting participants should 
reflect the purpose of the project (Wang, 1999). For this project, a purposive recruitment 
approach was used to identify up to ten (10) participants from Wawa and the Michipicoten First 
Nations. No recruitment took place until ethics had been completed. Wawa’s Community 
Emergency Management Coordinator (CEMC) Cathy Cyr, as well as Michipicoten First Nation 
member Chris Buckell identified members in each respective community that may have been 
interested in participating in the project. Having community liaisons allowed us to find 
participants, gather more information on the details the flooding event, and information about 
reconstruction efforts. To capture the widest range of experiences, we set the criteria for 
selection of participants to include: extensive experience with, or impacts from, the 2012 
flooding event, gender, age (18+), and geographic location within the community. We 
anticipated this approach would allow for a wide range of participants, increasing diversity 
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within the results to capture a more complete understanding of the community’s perspectives. 
Examples of participants to be included were members of the community who hosted evacuees, 
as well also those whose homes flooded (Michipicoten First Nations).  
The project manager contacted all prospective participants prior to arriving in the study 
area. A total of ten participants representing diverse perspectives and experiences participated in 
the photovoice project. There was participation from both genders, and from a wide range of 
ages, all 18+. All members had differing perspectives and experience of the 2012 flood, and of 
the participants, eight lived within the community of Wawa, and two were members of the 
Michipicoten First Nation. Some participants were retired, while some were still in school or 
working at the time of the disaster is various industries. Some participants lived within the 
Municipality of Wawa, while some lived by the harbour or on the reserve, and some had lived in 
the area for generations, while others had moved to the area within the last five years. To thank 
participants for their involvement in the project, participants were provided with a $100 
honorarium for their time, as well as a copy of all of the photographs they took during the photo 
collection period.  
 
Step 2: Training  
 
Training sessions were arranged with the participants prior to the photo collection period 
to increase awareness and acceptance within the community, and to ensure that each participant 
understood the purpose and objectives of the project. Some community awareness of the project 
occurred during the recruitment process and through the initial workshop that was held with the 
members of the CCG who were involved in the flood response. All meetings took place in 
Wawa’s Emergency Operations Centre (EOC), with the exception of two training sessions and 
two participant interviews that took place on the Michipicoten First Nation reserve. Some 
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training sessions occurred one-on-one, while others were in group form, depending on the 
availability of the participants. A suitable meeting room was utilized to host a 2-hour 
catered training session. During the session, participants were introduced to the research team 
(and each other). The research team distributed ethics forms, reviewed the project materials and 
answered any questions that the participants had. The project’s aim, purpose, and objectives were 
discussed, along with the various timelines, photograph themes, project parameters, photograph 
techniques, ethical and safety guidelines. Informed consent paperwork was collected and 
documented. Participants were given a copy for their records, and a signed copy was kept by 
participants. Initial themes related to the impacts of the extreme event as well as community 
strengths and challenges associated with climate change resilience were presented to the 
participants (n=5). As necessary, these themes altered throughout the project in conjunction with 
the CEMCs and other local authorities, and modified at the participant workshop, as needed. 
During the photovoice project, the researcher (myself) acted as a facilitator, guiding the 
participants through the various objectives and guidelines provided. Participants were guided by 
initial themes through general questions provided to them during the training workshop. The 
initial guiding questions were provided:  
• Disaster Impact: Can you provide some examples of the flood’s impacts on your 
community, particularly its infrastructure? 
• Disaster Recovery/Reconstruction: Can you provide some examples of how your 
community has rebuilt since the flood happened? 
• Challenges: Can you provide some examples of problems or weaknesses related to 
infrastructure that could make your community vulnerable to extreme weather events in 
the future (as projected with climate change)? 
• Capabilities: Can you provide some examples of your community’s strengths to deal 
with future extreme weather events including avoidance/reduction of impacts, and better 
preparedness/recovery? 
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• Advice: Can you provide some examples of how to improve your community’s abilities 
to better deal with extreme weather events in the future? 
This process helped to create clear guidelines and parameters, fostering a sense of trust and 
clarity within the project, ensuring that the rest of the project was conducted successfully.  
Additionally, participants were educated about the complete photovoice process, the 
multiple roles and responsibilities, and the advantages and the possible risks of participation, 
during the initial training workshop. At the same time, participants were reminded not to take 
photos of people. However, if the participant did choose to photograph a person, he or she 
provided that individual with information about the project, got full contact information from the 
photographed person, and had he or she sign a standard release form.	  	  
Step 3: Participant Photo Period  
 
The participants were provided with cameras and guidelines for taking pictures within the 
initial training session, with factsheets being provided for reference. Each participant was 
provided with a digital camera (n=10 cameras), to take up to 25 pictures. Some participants 
opted to take more than 25 photos, but during the one-on-one interviews, this was narrowed 
down to the top 25. Using a provided template (See appendix 7.3), each picture was to be 
submitted with an accompanying write up that explained what theme was being represented and 
why the photograph was important (loosely following the SHOWeD framework, which is 
provided in detail below). 25 pictures were considered to be an optimal number to allow 
adequate coverage of themes while not overwhelming the participant or producing an 
unmanageable amount of data. In total, there was a maximum of 25 photos taken by each 
participant (n=175 pictures).  
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Step 4: Interviews and Focus Group  
 
Once the photographs had been taken, participants met with the researchers (myself) in 
two stages; once in a one-on-one interview, and once in a group discussion setting. First, at the 
conclusion of the participant photo-period, participants met with the researcher at the EOC for a  
one-hour meeting to discuss the photos they took, and to provide a debrief on the experience. 
Interviews with the members from the Michipicoten First Nations took place on reserve at the 
Band Council Hall. The photo templates were used to help prompt questions and further a 
discussion. These interviews spanned three days, occurring 3-5 days after to the participant’s 
initial workshop and training session. The discussions were audio-recorded so the research team 
could gather an accurate record of what was discussed, however, the recording was not 
transcribed verbatim. All recordings were handled in accordance with suitable ethical policies 
and procedures. Following best practices, participants viewed each photo with the researcher 
along with their photo template sheets that followed a modified version of the SHOWeD 
framework (Wang & Redwood-Jones, 2001). These questions were used as a guiding tool. 
Starting with a set question list allowed for consistent findings, and gave each participant an 
equal opportunity to voice their views. From there, open-ended questions and a loosely 
structured discussion took place. The questions included:  
• What do you See here?  
• What is really Happening?  
• How does this relate to Our lives? 
• Why does this problem or strength exist?  
• What can we Do about it?  
In conjunction with these questions, there were also the guiding themes (stated in step 2) 
participants were asked to follow.  Each of these questions was asked for each of the photos 
identified to help provide details about each theme for both the final photo exhibit and project 
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write-up. This allowed for a wide range of topics to be covered by participants, but also allowed 
participants to focus on themes they felt were the most relevant. Although photo template forms 
with guiding questions were provided for each of the participants, only a select few utilized 
them. Although most of the templates were not used, the guiding questions were still asked in 
person when going through the photos. It was found during the interview process that most of the 
photos taken by participants were duplicates (e.g. the same photo taken at various angles). 
Therefore, although all photos were discussed with participants, some were skipped over, with 
there being increased emphasis on a select few. On average, approximately 5-10 photos were 
discussed with each participant in detail, depending on what topics they wanted to address.  
After one-on-one interviews were complete, and prior to meeting with participants, the 
researcher (myself) reviewed the photographs and accompanying information and identified 6 
themes that appeared to capture most of the key ideas outlined by the participants (Table 1, 3 and 
4). The following process was followed in order to choose the themes. All of the notes and write-
ups collected during the interviews were typed up. As data was being typed, reoccurring themes 
were identified in a separate document. If multiple participants noted the same theme, it was 
added to the document with key words and descriptions added under each theme. Additionally, 
similar photos (e.g. all of the photos within the harbour) were roughly grouped. After all ten 
interviews, it was clear which themes were important to participants, as there were reoccurring 
photos (and themes), and data saturation was reached. Although data saturation was reached, the 
opinions and stories within each theme differed. The written data from the participant templates 
and researcher notes were then further synthesized by each theme, and the photos were coded. 
All photographs were coded by a numeric value (e.g. P3-3 indicated participant 3, photo 3) so 
that they could be re-arranged by theme, but their origin was not lost.  
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Once photos were coded, I chose five photos that I thought best represented each theme. 
This initial organization was undertaken to reduce the amount of materials participants would 
need to review in the follow up workshop. In order to choose photos, first, all the photos taken 
by participants were organized into one of the themes, with an additional pile left to the side for 
photos that did not fit in one specific theme.  In order to select the top five photos, first, repetitive 
photos were chosen. If multiple participants took a photo of the same location or item, the best 
photo was utilized. Once five photos were chosen, I looked at the similar photos within that 
theme. If most of the photos were taken by a select group of participants, I found similar photos 
that could be swapped out to make sure I included all participants within the top 30 photographs. 
By the end of the finalized photos, all participants had at least two photos within the final chosen 
set. After photos were finalized, draft captions were created for each theme. This information 
included a brief description of the theme so that participants could alter and review the 
information provided (Table 1).  
 
Table 1: Data Synthesis Template  
Participant # and Details:  
Theme 1: Environmental Pollution & Safety Concerns 
 
Theme Noted?: Yes/No 
Strength of Theme:  
+1: Reoccurring Theme 
0: Mentioned Occasionally 
-1: Mentioned Once 
Explanation  
Theme 2: Changes to Remote Access 
 
Theme Noted?: Yes/No  
Strength of Theme:  
Explanation  
Theme 3. Physical Assets: Strengths & Challenges 
 
Theme Noted?: Yes/No 
Strength of Theme: 
Explanation   
4. Policy, Accountability & Budget Constraints 
 
Theme Noted?: Yes/No 
Strength of Theme:  
Explanation 
5. Response: Strengths & Challenges Theme Noted?: Yes  
	   43	  
 Strength of Theme: -1 
Explanation 
6. Psychosocial Disaster Impacts  
 
Theme Noted?: Yes 
Strength of Theme: 0 
Explanation 
Other Themes Noted by the Participant  
Theme Explanation  
 
A second workshop with participants was convened to review all photographs, 
approximate one week after the initial training session. Of the 10 participants, 5 attended the 
final workshop.  The draft themes and suggested top five photos for each theme were presented 
to the participants at the final meeting. Participants agreed with the draft theme titles.  Then each 
participant had the opportunity to provide some notes and guidance regarding what should be 
included in the write up for that theme. Only one participant chose to add to the brief 
descriptions provided, therefore only minor details were added to the themes. Participants also 
went through the full set of photos (both the top 5 and the rest of the photos that belonged to that 
theme) and were invited to choose the photos they thought best represented the given theme. 
After each participant had a chance to view each set of photos, a discussion of the each theme 
took place, and the final 5 photos for each theme to be used in the photo exhibit were finalized. 
From my draft picture selections, only two photos were altered for the final exhibit. Of the 175 
photographs taken by participants, 30 were eventually selected for the final photovoice exhibit 
(five per theme). The group discussions were audio-recorded so the research team could have an 
accurate record of what was discussed. The recording was not transcribed. During this time, each 
participant was provided with a printed set for their own uses and as a memento. For the 
participants that could not attend the final meeting, their photographs were mailed. Table 2 
provides an overview of the fieldwork timelines.  
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Table 2: A timeline of field data collection  
Sunday Monday Tuesday Wednesday Thursday Friday  Saturday  
MAY 15 
 

































2 3 4 
5 
 
6 7 8 9 10 11 
 
 
Step 5: Transcription & Synthesis  
 
Using the final version of the themes agreed to by the participants, the data acquired from 
the full set of photographs and write-ups was analyzed along with notes and audio recordings 
taken by the researcher (myself). These three sources of data were used to complete the major 
research paper and plain language summary. A total of six themes were generated throughout the 
data collection process. Data was gathered through note-taking, and was revised through review 
of audio recordings. For each participant, a table was generated in an excel sheet (Table 1).  
Select demographic information was identified.  For the purposes of this study, age was 
categorized into three distinct groups: (1) Young Adult: 18-30 years old, (2) Middle Aged: 30-60 
years old, and (3) Elder: 60+ year old. In addition, I made record of where the participant was at 
the time of the storm and their occupation, if they chose to disclose that information. All 
participants noted their occupation if they were within the workforce. By gathering general notes 
before the start of the interview, I could better understand their point of view, what general area 
they lived in (because certain areas were more affected than others), and how the flood affected 
them at that time. For each participant, it was then noted if the participant discussed the given 
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theme, designated by a yes/no. From there, a numeric value was given to provide the strength of 
each theme: (1) -1: Weak theme (discussed by participant once), (2) 0: Neutral theme, and (3) 
+1: Strong theme (reoccurring in discussions). Notes were then added to each participant’s chart 
to provide more detailed information about their views associated with each identified theme.  If 
the theme was not discussed by the participant, it was left blank. Lastly, any additional themes 
that were identified by the participant were provided at the end of each participant’s table.  
 
Step 6: Presentation of Findings & Follow-up 
 
Once the themes and photos were approved, the draft exhibit write-ups were created, and 
sent to the participants for approval one month after the field visit. In order to create the theme 
write-ups, information from the participant tables (Table 1) and general participant notes taken 
during the interviews were consulted. The captions for the exhibit reflected overall reoccurring 
themes that all participants agreed upon. No changes were made by participants. The identified 
pictures, their accompanying write ups and group rationales forms the basis of the project’s 
feedback to decision makers and became the community’s photovoice exhibition. The chosen 
photographs, with captions describing their importance was incorporated into posters, printed 
and appropriately mounted for display. When initial data was being collected, the exhibit 
location was inspected so that proper set-up could be organized. The Wawa community centre 
will host the exhibition September 16-17th 2016, approximately 5 months after the initial 
photovoice project. If possible, we will leave the exhibition on display for at least a week and we 
will donate the exhibit to the community. The event will be locally advertised during the week of 
the fall fair and all local authorities and participants will be invited to attend the opening. A 
virtual copy of each community exhibit will be archived at Laurier’s Scholar’s Commons.  
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4.0 Results 	  
4.1 Themes Generated With Participants  	  
As previously stated, six themes were generated through the photovoice project. Table 3 
includes the write-ups used for each theme to provide a contextual background for each theme of 
results. To see the pictures associated with each theme, see Appendix 7.5. 
 
Table 3: Themed write-ups to be used in final exhibit   
Theme 1: Environmental Pollution and Safety Concerns  
Although the topography of the area is constantly changing due to extreme weather events, the 
resources from Lake Superior, and the features that the area possesses continue to be of highest 
value to both the community of Wawa, and the Michipicoten First Nation. One of the ongoing 
effects of the 2012 flood is the environmental pollution and damage to the physical landscape 
and related safety concerns. Some of the debris that can still be found in various places around 
Wawa and the Michipicoten First Nation are the timbers from the old ore dock that have washed 
up on shore, and rubble from the destroyed homes by the harbour and surrounding land, 
including old doors, tin roofs and windows. Various hazardous materials, including fire 
extinguishers and propane tanks can be found dispersed throughout the area and surrounding 
forests. The area has undergone extreme erosion, including the loss of beachfront, hay dunes, 
forests and vegetation, channel widening, and sedimentation. On a positive note, residents are 
also using the debris to their advantage. Whether it is by using old timbers as footbridges, or 
fallen birches for teepees, the community continues to show resiliency.  
Theme 2: Changes to Remote Access 
During the 2012 flood, the force of the water led to changes to the landscapes it travelled 
through, limiting access to many remote areas, including trails, paths, additional roadways, and 
areas in the bush. The power of the floodwater cleared out areas of infrastructure, as well as 
natural and forested areas, stripping trees of their bark. In addition, new features were created 
including gorges, waterfalls, and small streams. Water areas have been littered with debris, 
which makes access to small lakes and large harbours more difficult and dangerous for boaters, 
swimmers, and those with personal watercrafts (canoes and kayaks) within the area. With the 
harbour acting as a major hub between Sault Ste. Marie and Thunder Bay, it can be argued that 
this space could act as an important area of shelter in times of disaster. These changes continue 
to have had financial consequences, particularly within the tourism sector. Due to the lack of 
access in the bush, many trails and logging roads have been closed, limiting access for hikers, 
bikers, all-terrain vehicles and snowmobiles, reducing overall tourism and revenue into the 
communities.  
Theme 3: Physical Assets: Strengths and Challenges 
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Many aspects of critical infrastructure are vital to disaster response and recovery, and this was 
found to be true during the 2012 flood. These strengths include, but are not limited to, the Wawa 
Municipal airport, Wawa Lake, and the Lady Dunn Health Centre. One of the largest challenges 
during the flood was the short-term loss of many local roads, bridges, and highways, isolating 
community members, and restricting access in and out of the communities. Of particular concern 
was the loss of the rail bed and other assets that had been recently upgraded, including various 
roadways, culverts, and homes. One of the main challenges for the Michipicoten First Nation is 
that there is only one road in/out of the community, use of the rail bed as secondary access was 
destroyed. During the flood, once a washout occurred along Michipicoten Harbour Road, there 
was no way in or out of the reserve, other than Tremblay Flats Road, which was used as a 
temporary access route only by emergency vehicles during the response. Lastly, the influence of 
human- versus animal- constructed infrastructure has continued to be a topic of discussion. There 
are differences of opinion about the role of beaver dams in the 2012 flood and their potential role 
in future disasters. One topic that is not debated, however, is that projections show that climate 
change will pose a growing risk to the area in the future.  
Theme 4: Policy, Accountability and Budget Constraints  
Tight local budgets and overstretched local personnel in both Wawa and the Michipicoten First 
Nation contribute to additional pressures during a disaster. For instance, during the flood, 
municipal representatives were taking on two jobs, and funding was not available for recovery 
efforts to all of the damaged areas. Since the disaster, there has been an ongoing range of 
questions regarding accountability for the funding, cleanup, and restoration. With multiple 
stakeholders, including the various levels of government, homeowners, and private businesses, 
there have been issues of ownership, responsibility, and the allocation of tax dollars. As a small 
northern rural community, some people have felt overlooked and under-supported in the 
response and recovery process. The replacement of damaged culverts and other infrastructure has 
been adequate, but many believe that they are “Band-Aid” solutions. Many residents feel that the 
available funding was inadequate and that the reconstructed infrastructure may not be able to 
prevent future damages the area may face. There are still issues regarding replacement and 
upgrades, with construction occurring through 2016.  
Theme 5: Response and Recovery: Strengths and Challenges  
There were challenges within the recovery process, including a lack of communication during 
the evacuation. 911 services were down during the flood, so members of the community didn’t 
know who to call for help, and if they did connect to help, there was uncertainty about who 
would respond to help. Some felt that inadequate post-disaster information was provided to the 
community of Wawa, unlike the Michipicoten First Nation, who had a post-disaster debrief. 
Despite these challenges, community members experienced a relatively smooth evacuation 
process due to strong local assets, including the Wawa airport services used within the 
evacuation process, and the response from the Ontario Provincial Police (OPP) and Red Cross. 
Though these services were instrumental within the response and recover process, the standout 
asset in the recovery process was the power of the community and social networks. The 
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interconnectedness of existing relationships within the community of Wawa and Michipicoten 
First Nation helped to provide financial support through fundraisers and church donations, and 
emotional support such as generosity, empathy and kindness. Both Wawa and the Michipicoten 
First Nation banded together to provide relief for each other locally, whether it was to help build 
temporary roads to visit areas that were now inaccessible, or dropping off food and supplies to 
those who had lost personal goods.  
Theme 6: Psychosocial Disaster Impacts 
Some photos reflect belongings lost during the flood, others reflect the items, whether tangible or 
intangible, that may be lost in the future. The 2012 flood came as an unexpected and 
unbelievable event to many community members. During the disaster, those who lost their 
homes and personal belongings lost more than just physical items; the disaster also worsened 
existing health issues for some. Those who had existing physical aliments found the evacuation 
process to be physically and emotionally challenging. The availability of counselling (at time of 
the event and in the present) should be addressed, with services being made more readily 
available. The unpredictable nature of natural disasters has led to post-disaster stress, worry, and 
anxiety about potential future events; when heavy rainfall levels lead to flooding in high-risk 
areas, this acts as a constant reminder of the flood. Although many areas of Wawa and 
Michipicoten First Nation were unaffected, the worry about future events looms. 
 
The themes generated were compared based on demographic characteristics and strength, and 
used to organize the remainder of the results section. With regards to age, six participants fell 
into the first category (elder), and two participants fell into the second category (middle-aged) 
and two into the third category (young adult). The strength of themes varied among participants. 
Table 4 provides an overview of the importance of each theme by the overall number of 
participants as well as a breakdown by age group. In addition to the six themes in Table 3, 
participants noted several other themes, which are explained at the end of the results section. 
Having a diverse range of ages participate in the study allowed for a wide range of opinions. 
However the views were generally homogeneous, with no significant conflicting views among 
participants. Any contradictions are stated below within each specific section (Sections 4.1.1-
4.1.6). Overall, all of the participants were eager to share their personal stories and opinions with 
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the researcher (myself), and saw the value in providing this information, hoping to raise 
awareness within their communities. 
 
Table 4: Demographic characteristics and strength of theme  
Theme and # of participants 
who identified theme 






Relative to Age 
Groups  
Theme 1: Environmental 




Middle Age: 2 
Young Adult: 2 




Middle Age: 1 
Young Adult: 0 




Middle Age: 0 
Young Adult: 2 
Weak (-1): 4 Elder: 3 
Middle Age: 1 
Young Adult: 0 
Theme 2: Changes to 
remote access 8/10 
Elder: 4 
Middle Age: 2 
Young Adult: 2 




Middle Age: 1 
Young Adult: 2 




Middle Age: 1 
Young Adult: 0 
Weak (-1): 3 Elder: 3 
Middle Age: 0 
Young Adult: 0 
Theme 3: Physical assets: 
strengths and challenges 9/10 
Elder: 5 
Middle Age: 2 
Young Adult: 2 




Middle Age: 0 
Young Adult: 2 




Middle Age: 1 
Young Adult: 0 
Weak (-1): 4 Elder: 3 
Middle Age: 1 
Young Adult: 0 
Theme 4: Policy, 




Middle Age: 2 
Young Adult: 2 




Middle Age: 0 
Young Adult: 2 




Middle Age: 1 
Young Adult: 0 
Weak (-1): 3 Elder: 2 
Middle Age: 1 
Young Adult: 0 
Theme 5: Response: 
strengths and challenges 10/10 
Elder: 6 
Middle Age: 2 
Young Adult: 2 




Middle Age: 1 
Young Adult: 0 
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Middle Age: 0 
Young Adult: 0 
Weak (-1): 5 Elder: 2 
Middle Age: 1 
Young Adult: 2 
Theme 6: Psychosocial 
disaster impacts 7/10 
Elder: 6 
Middle Age: 1 
Young Adult: 0 




Middle Age: 0 
Young Adult: 0 




Middle Age: 0 
Young Adult: 0 
Weak (-1): 4 Elder: 3 
Middle Age: 1 
Young Adult: 0 
Total participants who 




Strong (+1): 11 
Neutral (0): 5 
Weak (-1): 17 
 
Middle Age: 11 
 
Strong (+1): 4 
Neutral (0): 3 
Weak (-1): 4 
Young Adult: 10 
Strong (+1): 6 
Neutral (0): 2 
Weak (-1): 2 
 
Between the various age categories, there was a range of opinions, however, the young 
adult category consistently shared the same strength for each theme. The elders category was 
always split between strong and weak, and the middle-aged group demonstrated no identifiable 
pattern, as seen in the final row of Table 4. It was found that those of the Michipicoten First 
Nations shared similar values and views with those of Wawa. Themes 1, 4 and 5 were discussed 
by all participants, and were found to be strongly reoccurring themes for four participants among 
each theme. However, within those themes, some participants did not find it to be a strong 
theme, with it being a weak theme for four people in theme 1, three people in theme 4 and five 
people in theme 5. Theme 2 was also a strong theme among four participants, however it was 
only noted by eight of the ten participants. Theme 6 was discussed the least by participants, and 
was found to be the weakest. Of the remaining themes, there was no identifiable pattern among 
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the age categories. Every age group was represented among the various themes, excluding theme 
6, where the young adult group was not represented. Throughout this chapter, each theme 
provides an overview of demographic similarities and differences and its importance.  
 One consistent trend corresponded with the length of time the participant had lived in the 
community or on reserve. Those who had lived within the area for a significant period of time (in 
this case, their entire lives), had strong ties to the land, and made it clear that they wanted 
protection for both the people and the wildlife within the area. These participants consistently 
referenced future climate projections, and stated the need for long-term contingency planning. 
Those newer to the area (in this case, they had lived in the area less than 5 years), stated a need 
for protection, but did not state the same urgency.  It can be inferred that the participants who 
have lived in the area for generations have seen significant changes over time, and have seen 
other major disasters, and therefore feel that they need more support from the government and 
local authorities.   
One notable difference found between participants was in relation to where the 
participant was located during the storm. Although all participants noted the severity of the 
storm, the locations participants chose to photograph were dependent on where they were at the 
time of the storm. Those who lost their homes adjacent to the harbour had different stories and 
opinions than those who were evacuated from the Michipicoten First Nation, and those who were 
evacuated from the MFN had different opinions than those who were told to stay indoors and out 
of the rain.  It was interesting to note that although all the participants had different backgrounds 
(ex. different occupations), they were all in agreement about what the community needed to do 
to ensure protection of critical infrastructure. They saw budgetary constraints as being their 
largest obstacle, and were in agreement about the areas of critical infrastructure that were of 
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priority, including the roads, bridges and Wawa airport. All participants noted the strengths of 
their communities, and indicated how significant community member’s support is in times of 
disasters. If a participant was not directly affected by the storm (e.g. lost their home), they still 
shared stories and empathy about how others were affected within their communities, and how 
many provided aid during the rescue and recovery process. Participants were in agreement that 
the emergency management process ran relatively smoothly but that there was room for 
improvements. 
 
4.1.1 Environmental Pollution & Safety Concerns  
 
The strongest theme identified by the participants was the ongoing pollution and safety 
concerns that followed the 2012 flood. Across participants, all noted this as an ongoing problem 
in their respective communities. All participants mentioned the theme, the strength of the theme 
varying among participants. Although there were differing levels of strength, it was strongly 
reoccurring theme for four participants, with the community members from Wawa noting it to be 
more of a concern than the members from the Michipicoten First Nation. Both communities 
show a strong connection to the land, noting the historical significance of the area and the 
compounding effects this damage could have on the surrounding ecosystems and communities. 
The participants all recognize the significant resources that the land possesses, and the drive to 
protect them. Many participants noted that Wawa acted as a major hub between Sault Ste. Marie 
and Thunder Bay, describing the area as an important area of safety for ships and tourists. With 
the various debris left in the water at this location, they feel that this could have compounding 
effects in the years to come if it is not dealt with accordingly. Because the harbour acted as a 
major hub historically, they believe that it should be redeveloped for similar uses. If the harbour 
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was used more often, they believe that it would encourage protection from the government. In 
terms of emergency management, they noted that this area needed to have contingency plans and 
to be better prepared in the event another flood was to occur.  
The harbour and the forests parallel to the heavily impacted car dealership and 
neighbouring motel were the two areas of focus by the participants, all of them taking a photo in 
one or both of those areas. Some of the photographed debris that can still be found in various 
places around Wawa and the Michipicoten First Nation are the timbers from the old ore dock that 
have washed up on shore, and rubble from the destroyed homes in the harbour and surrounding 
land, including old doors, tin roofs and windows. Various hazardous materials, including fire 
extinguishers and propane tanks can be found dispersed throughout the area and surrounding 
forests. Some noted this debris to just be an eye sore, whereas some noted it to be of greater 
worry, with fears of gas leaks, hazardous leaks and safety concerns from sharp objects like nails 
and eroded rock.  
Since the flooding event occurred, the area has undergone extreme erosion as a knock on 
effect. For instance, two participants noticed that they have seen the loss of beachfront and hay 
dunes, while all participants have noticed the loss of forested land and vegetated areas. Similarly, 
many participants noted the extreme channel widening and sedimentation within Wawa and the 
Michipicoten First Nation reserve land. One participant noted that they see the forests as a vital 
piece of infrastructure, and other participants agreed that they considered trees and other natural 
features to be infrastructure (see Section 4.1.3). During the storm many trees were stripped of 
their bark, and the area saw the loss of many old-growth trees. The participant saw this as having 
large implications moving forward because these trees have lost their ability to take up water and 
protect the understory vegetation in the area.  
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On a positive note, most participants noted that concerned citizens have tried to clean up 
some of the damage, and use it to their advantage. For instance, old birch that washed up on 
shore is often used for fire ovens. Members of the community have also used the old timbers to 
create footbridges and teepees on the beach to make the area more aesthetically appealing. This 
created an illusion as having the debris part of the landscape, reframing a negative circumstance 
into a more positive image.  
 
4.1.2 Changes to Remote Access  
 
Eight of the ten participants discussed the negative changes to remote access in Wawa, 
the Michipicoten First Nation and surrounding areas. For the purpose of this research, remote 
access is used as a broad term, including access to all areas in the bush, whether busy trails or 
secluded areas. After the 2012 flood, many of these areas became inaccessible (e.g. into a gorge), 
some were turned into new features (e.g. waterfalls), and some became too hard to access (due to 
safety and pollution concerns). Three of the four participants whose comments were categorized 
as strong repeatedly spoke about this theme, as they had ties to the tourism industry. For 
example, one participant worked as a tour guide during the summer.  
The power of the floodwater damaged infrastructure, including roads, bridges, power 
lines and trees. The participants all noted roads and bridges as being among the most impacted. 
The closure and breakdown of major and smaller roads led to compounding effects. One 
example that was noted by many participants was the loss of the rail bed. Along one section, 
there is now a 50-70 foot gorge. This historic rail bed was used as a secondary route particularly 
for reserve residents as well as a snowmobile trail; it is now inaccessible to those who would 
have utilized it. Although the impact on infrastructure is explained in depth within theme three, it 
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is important to mention it within this theme because of the impact on access to areas within the 
bush.  
The landscape changes following the flood continue to have financial consequences, 
particularly within the tourism sector. One participant, who was heavily involved in the tourism 
sector before and after the flooding event, commented on the changes they had seen, including a 
downturn in trail usage and resulting negative view of the degraded areas. This theme was an 
area of focus in her photos, and was emphasized throughout the supplementary discussions. 
When the topic of tourism was brought up to other participants, they agreed that the flood had a 
significant effect on the area. However they weren’t personally affected. Due to the lack of 
access in the bush, many trails and logging roads have been closed, limiting access for hikers, 
bikers, all-terrain vehicles and snowmobiles, reducing overall tourism and revenue into the 
communities. Similarly, due to the debris in the harbour and other bodies of water, areas have 
become too polluted and pose safety concerns for swimmers and those with personal watercrafts. 
Although participants did note that there are year-to-year closures of trails due to other various 
circumstances on a regular basis, they have seen a downward trend after the flood in 2012.  
4.1.3 Physical Assets: Strengths & Challenges  
 
Many aspects of critical infrastructure are vital to disaster response and recovery, and this 
was found to be true during the 2012 flood. Only one participant did not explicitly discuss the 
physical assets utilized during the flood. The strength of the theme varied among age groups with 
no identifiable pattern. For the most part, it was found that the elders did not see this as a strong 
theme. During the interviews, participant discussed the various strengths the community 
possesses. These strengths include, but are not limited to, the Wawa municipal airport, Wawa 
Lake, and the Lady Dunn Health Centre. The participants agreed that without the Municipal 
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airport, the evacuation would not have been as smooth, or would not have happened at all.  The 
airport is used for both emergencies and non-emergencies, and houses the company “Wilderness 
Helicopters”, which was vital in response. Wilderness Helicopters were responsible for checking 
on power lines after the flood (as there was no road access to the communication lines), and 
ended up aiding with the evacuation process. Although it was not their initial responsibility, the 
pilots working for Wilderness Helicopters who were checking on power lines for the 
municipality picked up additional residents stranded at the harbour who needed to be evacuated 
(this is further explained within theme five). While not as vital in the flood, the participants 
mentioned that Wawa Lake is another important piece of infrastructure for evacuations (sea 
planes) and during forest fires. Lastly, the significance of Lady Dunn Health Centre was 
mentioned. This hospital is the only medical centre between Sault Ste. Marie and Marathon, and 
has many services available. Although the hospital has its limitations, it gives community 
members’ peace of mind knowing that they have the services at their disposal. While two 
participants noted the significance of the hospital, many participants did not discuss the health 
centre in detail, as it was not heavily impacted during the flood.  
One of the largest challenges during the flood was the short-term loss of many local 
roads, bridges, and highways, isolating community members, and restricting access in and out of 
the communities. This was not the first time the area has seen road closures. During the winter 
season there are often road closures due to visibility issues from the heavy amounts of snow 
received. Similarly, participants noted that building materials used on the transportation routes 
cannot always keep up with winter conditions. Even though the communities had seen events 
like this occur before, this was an abnormal event, one of the largest the area had ever seen. 
These closures led to knock on effects. Because the major highways were closed, deliveries 
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weren’t made to grocery stores, supplies were hard to come by, and many small businesses lost 
revenue (including those who ran small stores and motel owners). Of particular concern was the 
loss of the rail bed and other assets that had been recently upgraded such as various roadways, 
culverts, and homes. One of the main challenges for the Michipicoten First Nation is that there is 
now only one road in/out of the community, use of the rail bed as secondary access was 
destroyed.  
Most of the participants stated that government policy had a significant influence on the 
timing of repairs to critical infrastructure. For instance, the participants believed that the 
provincial government made all of the decisions based on external factors. As support for this 
assertion they stated that the province decided fix and open Highway 17 first because it affected 
commuters and long-distance travellers. The participants perceived this as the provincial 
government putting local needs second, as they would have liked to see the roads in town fixed 
first. Likewise, participants also commented that the Municipal government made decisions on 
who was allowed near the washouts to provide assistance, and when evacuated residents were 
allowed to go home. The participants who had lost their home thought that they should have 
been allowed into the harbour area first to retrieve their personal items.   
One participant discussed the need for more modern technology. The participant believed 
that the area could go back to the booming economic hub it once was. Historically, if the area 
was able to support innovation, it should do the same moving forward.  The participant 
elaborated saying that the area could potentially bring in tourism, if they added a proper dock or 
campground to attract visitors. She noted that the area used to have a general store, gas station 
and other services for when the area was in use.  
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Although the participants want to redevelop the harbour area, they believe that these 
efforts should be undertaken according to sustainable practices. No direct examples were 
provided, however three participants noted that they would like to maintain the integrity of the 
lake, and the wildlife that surrounds it. One participant provided more detail, by noting the 
historic Indigenous significance of the area. She believed that this area could be used as a place 
of education, like Lake Superior Provincial Park is. Similarly, the area could be used as a safe 
harbour during storm, and act as a stop off point for recreational purposes. As a historic area, 
participants agreed that there was a lack of will to make upgrades to existing infrastructure, 
rather than the lack of innovation. Participants elaborated on this, comparing it to the old 
degraded ore dock within the harbour, explaining that they have the physical and technological 
means and the intellectual resources to make upgrades, but no budget to support it. If the old ore 
dock had been restored when it should have been, then incremental upgrades would not have 
been as costly. They also believe that unless community members voice their concerns, the 
government would make no effort to provide action to make upgrades.  
Lastly, the influence of human-versus animal-constructed infrastructure was an important 
topic of discussion. Although not typically considered as a point of infrastructure, multiple 
participants considered natural features to be included within the infrastructure discussion. One 
participant noted the damage to trees during the disaster, but also commented on the fact that she 
believed the trees helped hold back water flows in some areas, and lowered flow rates. Relatedly, 
there are differences of opinion about the role of beaver dams in the 2012 flood and their 
potential role in future disasters. Because the direct cause of the flood was never established, it 
created a lot of uncertainty and contention among the participants. Some participants thought that 
the flood was due to compounding effects related to the amount of precipitation received and dry 
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conditions, whereas others believed that the flood was caused by the breakdown of the upstream 
beaver dams. Whether the breaking of dams was a contributing factor to the flood is still up for 
debate. Some participants had strong opinions on having more stringent policies for beaver 
control and natural dams, as there is a vast number of beaver dams within the area, namely, the 
chain of dams upstream from the Municipality of Wawa. Many participants agreed that the 
increase of beavers and beaver dams within the area has created issues for the community. 
Wawa, the Michipicoten First Nation, and its surrounding areas are abundant with beaver dams 
within the bush. Because the price for pelts is down, there is no incentive for hunters to trap and 
sell beaver. The issue of beaver overpopulation concerns many people, with many participants 
believing that the population numbers need to be regulated. During the flood, many beaver dams 
collapsed, and thus many participants took photos of beaver dams. Following the flood, 
concerned citizens have started to intentionally break additional dams to help keep water flows 
constant.  
Furthermore, some participants voiced concerns about hydroelectric dams within the 
area. Participants suggested that this issue was also a point of contention historically, when the 
area was resource-driven. They asserted that community members do not want to see human 
interference with natural systems, however they still want economic growth and development. 
Participants believe that there is a fine line regarding interferences, and that there is a critical 
threshold that cannot be crossed.  
 
4.1.4 Policy, Accountability & Budget Constraints  
 
Every participant discussed the tight local budgets and overstretched local personnel in 
both Wawa and the Michipicoten First Nation, which they felt contributed to additional pressures 
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during the disaster. Both participants from the Michipicoten First Nation found it to be a weaker 
theme, as they agreed that their community did as much as they could prior, during and after the 
disaster to keep the members of the community safe. Those who found the theme to be strong 
noted that financial constraints were the biggest challenge facing the community. Since the 
disaster, there has been an ongoing range of questions regarding accountability for the funding, 
cleanup, and restoration. This is because much of the land is Crown land, or owned by private 
companies. Where the owners did not conduct a cleanup, such as the harbour area, the properties 
have been left in their post-disaster state of disrepair. 
All of the participants from Wawa discussed the effect of Superior Aggregates (SA) 
within their one-on-one interviews. SA was an American company that owned land adjacent to 
the harbour, where they had proposed to build a quarry. After the company went bankrupt, they 
left the land unmanaged. In one photograph taken by a participant, an abandoned office can be 
seen that was owned by SA next to the harbour, left untouched.  
Currently in Wawa there are still issues regarding replacement and upgrades, with 
construction continuing through 2016. The Municipality of Wawa has told the community that 
construction would be completed by Fall 2016, but many participants said that they did not think 
that this deadline would be met, as the construction period has been very long. Many believe that 
a contingency plan is needed for each community, and that that the community needs to be more 
aware about what to expect and do in a disaster. With suitable climate projections, they believe 
that the community decision-makers will be able to make better-informed decisions.   
 Although community members did voice their concerns, they also expressed that 
they understood the pressures facing a smaller community and stressed the need to be 
independent and self-reliant. One participant contradicted the rest of the participant’s opinions by 
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noting that people needed to be in control of their own fate. The participant described that the 
community cannot rely on the government to solve all of their problems, and the need to take 
matters into their own hands.     
Many participants commented that they are frustrated because they see these effects 
being exacerbated with the influence of climate change. All participants noted climate change as 
one of the biggest uncertainties moving forward. Many participants saw the 2012 flood as an 
unexpected event, and many stated that they feel that disasters like the flood will worsen in the 
future. Without infrastructure that can deal with more intense precipitation events, increased 
water flows and higher winds, they feel that they will continue to have the same problems in 
future major storms. Some participants argued that the intensity of storms would worsen, while 
some simply stated that they would become more frequent.  
One participant uses the surrounding area as a marker of climate change. Last year he 
recorded a peak snowfall amount (26 feet), stating that this has implications for the spring thaw. 
Coupled with being in the boreal rainforest zone, the area exhibits interesting weather patterns. It 
was stated that Lake Superior houses a specific microclimate and plant known as the Saxifrage, 
which grows in very specific conditions. The participant noted that if this plant doesn't grow 
back this summer, then they know that the area has reached a temperature above the plant’s 
tolerance levels.  
 
4.1.5 Response and Recovery Processes: Strengths & Challenges 
 
All of the participants described their role and experiences in the response and recovery 
process, with a majority of the participants finding that the process proceeded smoothly. The 
theme was strongest among those who were evacuated. Compared to those living on reserve at 
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the Michipicoten First Nation, evacuation took longer for those living by the harbour, as none of 
the emergency responders thought to organize an evacuation process for the people in that area. 
Those who needed to be evacuated from the Michipicoten First Nation (the majority of the 
evacuation) were evacuated by helicopter in a process organized by the municipality and First 
Nation leaders, while no helicopters were sent to check on the harbour residents. In order to be 
evacuated, harbour participants needed to flag down helicopters checking on power lines, which 
then transported them to the Wawa airport. Although the pilots were not instructed to pick up 
people (they were just contracted out to check on the power lines), they landed in the area 
adjacent to the harbour to help the residents they saw stranded. The participants involved within 
this evacuation process were overjoyed that someone had come to help, even if it wasn't the town 
or municipality who had sent help. The evacuees noted that they didn't know if anyone else 
would have sent help during this time, and that they were very lucky that the pilots decided to 
stop and help them. The road in and out of the harbour was washed out at this point, and 
although friends and family had tried to see if they were okay, they had lost communications.  
The helicopters came the morning after the flood. Initially, the pilots were going to send 
an additional helicopter to pick up the evacuees from the harbour from Sault Saint Marie, which 
would have taken hours, however, one of the two pilots knew one of the evacuees, and decided 
to take them back to the Wawa airport instead of making them wait. The pilots let the airport 
know that he was coming in with the residents who lived by the harbour, and they were able to 
contact their friends and families to let them know they were safe and would arrive in town 
shortly.  
Once evacuated residents reached the airport, they went their separate ways, and did not 
stay at the motel provided by the Red Cross. One participant elaborated, sharing her story. After 
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the participant and her husband landed at the airport, their friends who lived in town immediately 
came to pick them up. Because they had lost their home, the participant and her husband stayed 
with these friends for 3 months, which as the participant described it, demonstrates the amazing 
strength of the community. At the time, she was not contacted by the police or town to see how 
she was. A few days later after the evacuation, the participant went back to work (at the local 
school), and the students (125 of them) had organized a fundraiser with a big banner and party. 
$7,000 was raised for her and her husband. The community gave the evacuated families all they 
needed, for instance, the local church gave them clothing, shoes, and other necessities. The 
participant noted that they could have checked into the Red Cross station and stayed in the motel, 
but because their home was washed away, it was easier, and more comfortable to stay with 
friends and family. This participant was given compensation for losing their home (through 
government subsidies) but this funding did not cover the entire cost of their new home.  
There were a few challenges with the recovery process, including a lack of 
communication during the evacuation. 911 services were down in some areas during the flood, 
so members of the community didn’t know who to call for help, and if they did connect to help, 
there was uncertainty about who would respond to the call. For instance, prior to the residents by 
the harbour being evacuated, friends had tried to call the town to get emergency responders out 
to the harbour. They were unsuccessful in getting help for their friends in a timely manner. 
Luckily, one of the advantages of a small community is that it was possible for municipal 
representatives to contact most people personally. Unfortunately, those who lived next to the 
harbour had no power, so nobody was able to contact them. Friends and family could not contact 
or reach those living by the harbour on foot, so had to wait until the morning to provide any sort 
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of response. This was found to be one of the only, and most significant problems encountered 
within the response period.  
Despite the challenges faced by those living by the harbour, participants from the 
Michipicoten First Nation experienced a well-controlled evacuation process due to the response 
from their community leaders, the Municipality of Wawa, Ontario Provincial Police (OPP) and 
Red Cross. The participants who were evacuated from the Michipicoten First Nation described it 
as a well-organized process. The entire Michipicoten First Nation population was evacuated to 
Wawa and were set up with accommodations, personal services, and vouchers for any other 
items they needed to purchase. If there were issues with the accommodations, they were able to 
have these issues resolved. None of the participants noted any concerns regarding cultural 
differences between the community members of Wawa and those of the Michipicoten First 
Nation during the one on one discussions, and there were no issues of cultural competencies 
discussed. One participant from the Michipicoten First Nation commented that there were some 
initial concerns with accommodations; for example, a family of four received a one-bedroom 
suite and a couple received a two-bedroom suite. She elaborated to say that despite voicing these 
concerns, participants asserted that all issues were solved in a timely manner, and that the 
response from the Red Cross was excellent.  
As a small northern rural community, some of the participants expressed that they felt 
overlooked and under-supported during the reconstruction and recovery process. While most 
participants stated that the replacement of damaged culverts and other infrastructure has been 
adequate, many believe that they are “Band-Aid” solutions, and that the provincial government 
could do a better job managing the allocated tax money. Many participants felt that the available 
funding was inadequate and that the reconstructed infrastructure may not be able to prevent 
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future damages the area may face. Similarly, community members believed that they need more 
support from the provincial and federal governments, one participant noting that the Ministry of 
Natural Resources needed to be more involved with emergency preparedness and critical 
infrastructure. All of the participants who voiced this as a concern noted that an event like this 
could have happened in the “south”, but that the response would be very different. They believe 
that disasters are treated very differently in the north, and that the recovery process in more 
remote regions is not a government priority.  
For participants, the standout asset in the recovery process was the power of the 
community and social networks. The interconnectedness of existing relationships within the 
community of Wawa and Michipicoten First Nation helped to provide financial support through 
fundraisers and church donations, and emotional support such as generosity, empathy and 
kindness. Both Wawa and the Michipicoten First Nation worked together to provide relief for 
each other locally. All participants agreed that the support they received from their own 
community (friends and family) was the most important support they received. They emphasized 
that the generosity demonstrated by their community was overwhelming, and considered it to be 
a major strength within a small community. 
 
4.1.6 Psychosocial Disaster Impacts 
 
The 2012 flood came as an unexpected and unbelievable event to many community 
members. This fact itself was noted by all participants, along with in the constant worry about 
future flooding events. However only seven of the ten participants delved into detail. As noted in 
Table 4, only two participants repeatedly discussed this theme and were rated in the “strong” 
category. In this case, they were the participants living by the harbour. The impact of the flood 
	   66	  
was amplified due to the geographic region they were living in. Because of the experiences they 
had during the evacuation process, they had more to say with regards to psychosocial impacts. 
Those more affected by the disaster provided more comments about the psychosocial impacts of 
the disaster, while the participants less affected focused their photos around physical assets and 
physical damages caused to the surrounding area. During the disaster, those who lost their homes 
and personal belongings lost more than just physical items. One member noted that the flood had 
had cumulative effects on his family because the flood exacerbated stress and worsened existing 
health issues for his wife. Likewise, those who had pre-existing physical aliments found the 
evacuation process to be physically and emotionally challenging. All participants discussed the 
small pottery business that a local resident owned by the harbour. When the storm hit, the 
business was washed away. Pieces of the pottery can be still found along the shore, which acts as 
a constant reminder of the flood. Participants noted that in order to maintain a positive outlook, 
the owner of the business decided to make pottery out of the clay that had accumulated after the 
storm. 
The unpredictable nature of natural disasters has led to post-disaster stress, worry, and 
anxiety about potential future events. During the photo period, the community received heavy 
rainfall sparking comments about potential future disasters. High precipitation events continue to 
lead to flooding in high-risk areas, which acts as a constant reminder of the 2012 flood. Although 
many areas of Wawa and Michipicoten First Nation were unaffected, participants worry about 
the areas that could have been affected. One participant noted that with every storm, the sand 
dunes in front of their beach house get smaller and smaller, causing more erosion, leading the 
area to become more vulnerable. The participant noted that every time there is a substantial 
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rainfall event, the water travels closer and closer to their front door. The participant and their 
family see this being an issue in the future.  
Among those who were evacuated, one participant felt that inadequate post-disaster 
information was provided to the community of Wawa, unlike the Michipicoten First Nation, who 
had a community-wide post-disaster debrief. The participant believed that if they had received 
more support from the municipality, and if there was a better response from the provincial 
government, that they would have had an easier time with the effects of the storm on their 
livelihood. Aside from the financial loss, there was also the social loss associated with the flood. 
Many participants described the connection to many areas in the bush they had. For instance, one 
participant photographed an area in the bush where they had previously had family picnics. The 
participant described the area as a rocky landscape with tree coverage, however the photo 
showed the free-flowing river that had taken its place.  	  
4.2 Additional Themes  
 
Resource Allocation and Long-term Plans  
 
Six participants made comments about the general landscape characteristics of Wawa. 
Although not explicitly demonstrated through the photographs collected, the natural resources 
that the area provides to its inhabitants did not go unnoticed. The participants noted their strong 
ties to the land and explained that they understood the importance of the ecological systems in 
their region. They see Lake Superior as a vital resource, and want to maintain its protection in 
the future. Likewise, four of participants voiced their concerns about the wildlife within the area. 
They wanted to make sure that the long-term goals of the town respect nature and the resources it 
provides, especially with the threats of climate change.  
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Theft and Community Conflict  
 
During the flood, residents living by the harbour area needed to evacuate their homes, as 
they had been flooded. It was noted by many that because of the infrastructure (road) 
breakdowns, they were unable to retrieve their personal items immediately. Although the homes 
were inhabitable and were hard to access, they were missing doors and windows, allowing access 
into them. When the evacuated residents went back to retrieve there personal items, they found 
many things missing and apparently stolen following the flood (e.g. furniture). Although this was 
not a substantial issue faced by the community as a whole, those who were affected by the theft 




Although not explicitly stated by all participants, all participants discussed the historical 
significance of the area. Some participants discussed past trends and ways in which we can learn 
to make better emergency decisions, and some discussed the importance of remembering our 
ancestors and providing a better future for generations to come. These discussions had links to 
traditional knowledge. During interviews, participants from the Michipicoten First Nation spoke 
of their ties to nature and how climate change will affect their livelihoods in the future. The area 
of Wawa is rich in Indigenous knowledge, with multiple locations within the community being 
dedicated to the Ojibwa tribe. Interestingly, participants from the community of Wawa 
referencing similar thoughts of those of the MFN. Although they were not members of the MFN, 
they shared similar values. They spoke of the importance of respecting those who had come 
before, and voiced their concerns for future generations.  
Historically, the area of Wawa was a resource-driven economy, therefore when the ore 
mines and timber industries were shut down, so did development and investment. The 
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participants agreed that understanding the history of the area was instrumental in understanding 
why government decisions were made, and why some areas of the township are neglected. This 
history also plays a key role in the changing demographics of the area. Due to the closure of the 
mines, many young adults have moved elsewhere for work, aging the population of Wawa and 
the Michipicoten First Nations. The area is special to many participants because it was a place 
where their ancestors also lived. There is a respect for the land and those who have come before 
that influences the actions of those within the area. This perspective was discussed by both the 
community members from Wawa and the Michipicoten First Nation.  
Though the historical aspect is important to many, they all stressed the need for modern 
technology and up-to-date infrastructure. With the amount of resources Canada has as a 
developed country, the participants believe that there should be no issues in upgrading from a 
technological viewpoint.  Although many participants do not want to see heavy development, 
they still want to see infrastructure that will last. For instance, one participant noted that he 
wanted building materials utilized within the area to be specific to the weather conditions within 
the area. He divulged to say that currently, the same materials that are used in southern Ontario 
are being used in the North.  
 
Disaster as an Opportunity 	  
Although not a reoccurring topic, at the final workshop one participant discussed the 
notion of the disaster being an opportunity. This stirred up a discussion about relief efforts and if 
any person or business benefitted disproportionately from the disaster. Because many locals were 
involved with the cleanup and restoration, the community did not see this as an issue. There were 
some issues regarding compensation within the community, however this was not a topic brought 
up during one-on-one interviews, and was just discussed in brief during the final meeting. The 
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participants do see this as an event that will allow them to learn and create better preparedness 
plans.  
 
Community Cohesion vs. Self-Reliance  
 
The second contrasting perspective was between participants who believed they needed 
more support from the local government, and those who believed community members needed to 
be independent, and better prepared individually for future disasters. One participant believed 
that if each member of the community was prepared on an individual level, it would help the 
community reach its goals, and attend to more substantial issues during a disaster (e.g. attending 
to telecommunications). While disasters do come unexpectedly, being prepared with general 
necessities can help alleviate some of the surprise. All participants noted that the level of 
uncertainty looms with climate change as an added pressure, therefore some believe that 
community members need to be responsible for their own fate. 
However, being self-reliant doesn't mean that there should be no support from 
government agencies before, during and after a disaster. Participants stated that community-wide 
plans should be enacted thought out a disaster. Some participants said that they did not receive 
any assistance from the local government at all, and that they would have expected more. These 
opinions vary across all participants, and will likely continue to be a point of contention in future 
disasters.  
5.0 Discussion  
  
The following chapter analyzes the results gathered from the photovoice project with 
insights from the literature review. The discussion is separated into three sections. First, will be 
an analysis of climate change effects on Wawa and the Michipicoten First Nation and how their 
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resilience helps them manage the limitations they face as a rural community. Second will be a 
discussion on the role of critical infrastructure (CI) during the 2012 flooding event, and how the 
communities define CI.  Last, an examination of the ongoing challenges the communities face 
will be provided. Following these categories, an analysis of the photovoice methodology’s 
strengths, weaknesses and insights will be provided. The chapter concludes with takeaway 
messages, and next steps for further research opportunities.  
5.1 Climate Change, Rural Communities and Resilience  	  
As expected, the communities of Wawa and Michipicoten First Nation share similar 
characteristics to the information about the rural and Indigenous communities presented within 
the literature review (Measham et al., 2011; Sandler-Regier et al., 2009; Cross, 2001; Berkes & 
Berkes, 2009). Budgetary constraints were found to be the greatest limitations the communities 
are facing within emergency management. Budgetary constraints are an issue within the 
community due to the limited tax base, lower human staffing, lack of governmental assistance 
and northern isolation. All of the participants recognize that climate change will have an 
increasing influence on planning and disaster management, and hope that it is taken into 
consideration when planning for the future. Budgeting for the community was perceived to be a 
difficult task. In the participant’s opinion the provincial and federal governments do not see the 
North as a priority, and don't provide the necessary financial assistance they require. The 
participants did not heavily comment on how to better support enhanced economic trajectories 
for the community, however, given the loss of the resource-driven economy the area once had, 
increasing resilience in the communities will surely need to include economic development. 
With environmental protection being a priority for participants, development would have to be 
environmentally sustainable in order for the community to provide support. As many stated 
	   72	  
concerns for human interference within the natural systems, decision-makers within Wawa, 
namely the municipality, will have to find an acceptable balance between development and 
conservation.  
The history of the area has shaped the community into what it is today, and both Wawa 
and the Michipicoten First Nation have witnessed significant changes. Over time, the 
demographics of the area have significantly changed due to the closure of the mines. In fact, 
“rural and Aboriginal communities within Ontario tend to have a sparse and aging population, 
with outward migration occurring from the working class” (ROMA, 2011), which was found 
within this case study. This contributed to consequences throughout the disaster, such as the 
over-stretched personnel and long timelines for construction.  
Although the communities are facing these common issues, there are ways that they can 
better adapt to climate change in the future. As noted by Buikstra et al. (2010), communities can 
reflect on past experiences to help build awareness. Within Wawa and the Michipicoten First 
Nation, participants were very open to discussing the flood, and saw it as a great step moving 
forward. They are eager to help their community become more resilient, although they noted that 
there is not a lot of action taken by the government. While an unexpected event, the community 
can learn from the events that took place in 2012, note the strengths and weaknesses that came 
from the disaster, and create contingency plans. After the flood, participants have become more 
aware and educated on the dangers of flooding events, which was not a disaster that they would 
necessarily have planned for.  
One way to support adaptation measures to increase awareness and promote change is 
through education (Cole & Murphy, 2014). For instance, since participants did not know who to 
call during the flood, the municipality may need to undertake more educational programs or 
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provide more information to the community. Since the participants expressed eagerness to being 
involved in the decision-making process, community leaders can use this opportunity to enact 
educational programs to help further awareness, and to help community members be better 
prepared for disasters.  
Members of the Michipicoten First Nation and Wawa already demonstrate high levels of 
local and Indigenous knowledge with regards to climate change. As indicated in Section 4.1.4, 
one participant found it important to share knowledge with the younger generation through 
tourism, and found ways to explain climate change through the Saxifrage example. This is a 
good example of how local and Indigenous knowledge can be used to help us understand the 
impacts of climate change within local regions and provide information that informs future 
planning efforts. Furgal & Seguin (2006) assert that there is a need to increase community-based 
research and meaningful participation to help reduce vulnerabilities and increase resiliencies 
within rural and Indigenous communities. This project provides a good example of the value of 
such research highlighting the significance of accessing local knowledge through active 
participation. 
As experienced in other disasters (Murphy, 2007; Pomeroy, 2011; Henly-Shepard et al., 
2015), the power of social networks and small communities was demonstrated through this 
research. This project also demonstrated the strong sense of community and place attachment 
that is found within rural and Aboriginal communities (Pomeroy, 2011; Hanna, 2016), which can 
help to build resilience. It was found that community members relied heavily on each other 
during the disaster, and that those affected found comfort in their community. Those who needed 
to be evacuated stated that the help they received from friends, family and concerned community 
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members was what kept them strong during the disaster. Having strong social networks can help 
in the emergency recovery process, as community members can rely on each other for support.  
The level of resilience a community possesses directly influences a community’s 
adaptive capacity and the vulnerabilities they will face in a disaster situation. In the case of 
emergency management, resilience is defined as the ability of a system, community or society 
exposed to hazards to resist, absorb, accommodate to, and recover from, the effects of a hazard in 
a timely and efficient manner (Birkmann et al., 2013; Begum et al 2015; Norris et al, 2008; 
Cutter et al, 2010), and is attributed to the ability of that system, community or society to cope 
and adapt to uncertainty (Birkmann et al., 2013; Shaw & Maythorn, 2011; NRCan, 2013). One 
could argue that the Municipality of Wawa continues to face challenges following the disaster 
event, yet examples of resilience were found throughout all of the participant interviews. For 
instance, with all the debris left over within the harbour, community members created bridges 
and teepees with the debris to make the area more aesthetically appealing. A similar story was 
shared with pottery shop’s owner whose business was washed away. He chose to create pottery 
with the clay that had accumulated within the harbour after the storm, and turn a disaster into 
something beautiful. Both these examples speak to the ingenuity and resilience of the 
community.  
5.2 Critical Infrastructure 	  
The road washouts were found to be the most significant impact of the flood, and this 
damage had the largest knock on effect. Once the roads were deemed closed, it made travel by 
vehicle and foot impossible within the area. For instance, due to the closure of the roads, there 
were problems created for acquiring supplies like food. Additionally, the road closures had an 
effect on tourism. Those visiting the area were not able to reach their motels or spend money at 
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the local businesses. The road washouts also created disruptions to power lines and 911 services, 
leading to communication difficulties within the evacuation process. The closing of bridges also 
impacted access to the monitoring of power generation facilities. This is why helicopters were 
used to monitor the power lines, and highlights the importance of the Wawa airport as a vital 
point of infrastructure. These compounding knock on effects demonstrate the mutual 
interdependencies across infrastructure sectors, and the complex nature of these 
interdependencies (Balducelli, 2007). Furthermore, recognition of these interdependencies will 
be vital for the community when forming response and recovery plans in the future (Chang et al, 
2007). 
As noted by Infrastructure Canada (2006), critical infrastructure should be altered and 
adapted in three ways to help combat the effects of climate change. The first adaptation measure 
is in regards to upgrading, as older infrastructure is more susceptible to damage. Wawa 
continuously saw this as an issue during the disaster. For example, the old concrete and rusted 
culverts can be still found by the harbour from the flood. The old infrastructure could not 
withstand the power and strength of the flood water, and this is an impact that is expected to 
increase with climate change. Currently, participants believe that this older infrastructure must be 
updated in order to prevent future disasters. They were pleased to see that some culverts had 
been upgraded after the storm, but not all were. The rail bed was never repaired after the storm, 
which was a concern to many. Eliminating this evacuation route was seen to be an enormous loss 
to participants, especially those living on reserve, leaving them vulnerable to future disasters.  
In order to help promote resilience, community members believe that modern materials 
and technologies are needed. This is the second adaptation measure outlined by Infrastructure 
Canada. Although there were discussions by the town surrounding upgrades to infrastructure, 
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participants asserted that budget and time constraints led to shortcuts during reconstruction. 
While the municipality upgraded to meet current building standards, incorporating modern 
technologies, most participants felt that the construction that occurred after the flood was 
generic, and although the municipality did as much as they could, they believe that it still will 
not to be able to uphold the effects of more extreme storms in the future. As perceived by the 
participants, new infrastructure acted more as replacements to what was there before (e.g. 
installing a culvert larger than what was there previously). It is uncertain if supplementary 
upgrades were provided that the participants did not speak of, although the participants do voice 
their concerns, they understand the pressures that face their communities, and know the 
limitations they face. This connects back to the financial limitations the community faces. As 
stated by ROMA (2011, pg. 9), “Ontario’s municipalities have an estimated $60 billion gap over 
the next ten years between what they spend on infrastructure and what they need to spend every 
year to pay for infrastructure maintenance and to support growth”. Although there are limitations 
to funding infrastructure across Canada, participants believe that if the community was given the 
proper support from the federal and provincial governments, that their infrastructure would be 
better suited to combat disasters. With the impacts of climate change already being felt, they 
believe that these issues need to be addressed now, so that they are not exacerbated in the future.   
The last adaptation measure links to the notion of stringent policies, and is to change 
building codes and the design of the infrastructure itself. Beyond changing the size of some 
culverts, the participants were unaware of any changes implemented to address this measure. As 
noted by one participant, the same road materials used in the north are used in southern Ontario 
as well, which poses a problem for the winter conditions. One participant noted that this is an 
issue because the road materials do not hold up well as they would in the south, where there is 
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less snowfall. With the peak loads Wawa receives, heavy levels of snow have implications for 
the thaw period within the spring. With higher levels of snow accumulation, the thaw period will 
be more substantial. To community members, building codes and infrastructure design needs to 
be more specific to the community, and the distinctive problems that they are facing. 
Furthermore, participants believe that stringent policies need to coincide with the new modern 
technologies needed. 
 Interestingly, participants discussed facets of critical infrastructure that are not deemed 
“significant” in the literature or by federal and provincial agencies. When asked about effects 
from critical infrastructure disruptions, one would normally think of infrastructure damages in 
terms of its impacts on town-related services rather than services within remote areas. Impact on 
remote access is not typically mentioned (Chang et al., 2007; Boin & McConnell, 2007; Robles 
et al., 2008). For instance, many noted that accessibility to important remote sites was lost in 
areas of the bush because transportation routes were closed. Due to flood damage, participants 
also lost specific sites that had held important significance to their families.  
Furthermore, many participants spoke about the impact the flood had on tourism, 
especially those employed within the sector. As noted within theme two, many important trails 
were closed due to damaged from the flood. Many areas within the bush that were popular 
among hikers are now too dangerous to access, as the topography of the area has changed. The 
Michipicoten First Nation loss the recent purchase of the rail bed (that was being used as a 
snowmobile trail), and many of the smaller water bodies and forested areas are littered with 
debris. This poses safety issues to those using the trails and waterways and is also an eye sore. 
Participants noted that tourist numbers seem to have dropped off, and that tourists are more 
likely to pursue recreation within Lake Superior Provincial Park.  
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Within the communities, it was found that there were competing priorities during the 
recovery period regarding which infrastructure should be fixed first. As noted, the participants 
would have liked to see the roads in town fixed first, rather than the major highways. This 
provides a good example of how the power to make decisions in the wake of an event can 
dramatically alter community members’ perceptions. The participants did not like all of the 
decisions that the federal and provincial governments made during the recovery process. Many 
members of the communities felt that their needs were ranked lower than those within urban 
centres, and felt that the response from the government would have been better if the flood had 
occurred in the south, stating “this would never happen in the south”. This left members of the 
community feeling under-prioritized, creating a “north-south” issue.  
Critical infrastructure (CI), as defined by the Government of Canada, is the “physical and 
information technology facilities, networks, services and assets, which if disrupted or destroyed 
would have a serious impact on the health, safety, security or economic well-being of Canadians 
or the effective functioning of governments in Canada” (PSEPC 2004, p. 5). One thought-
provoking issue discussed by participants was the incorporation of natural features into 
understandings of what constitutes critical infrastructure, namely trees and beaver dams. These 
two additions expand our understanding on what is considered to be infrastructure, and 
demonstrates the types of infrastructure believed to be important in a flooding event, or any other 
disaster. Trees and beaver dams, as stated by the participants can be considered a “physical 
asset”. However, grouping these features into one of the Public Service Committee (PSC) ten 
different sectors would be a challenge. Given the importance these natural features, in a rural 
context, definitions and categories of what constitutes CI may need to be expanded.	  Just like the 
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road systems led to knock on effects during the flood, the loss or gain of trees and beaver dams 
may have an effect on the topography and landscape in the future.	  
Indeed, these two features had a strong influence on the flood. The loss of old growth 
trees left the land vulnerable, as the trees will no longer aid in the reduction of the flood risk. 
More than one participant noted that they believed the trees help reduce flow rates, protect the 
understory vegetation in the area, and help soften the blow to many areas within the bush. 
Similar to the concerns participants have about the loss of hay dunes on their beachfront homes, 
trees may act as a line of defence against natural disasters. As stated by Ouya (2014), ecosystems 
can help support communities prepare for, cope with, and recover from disaster situations, and 
that it would not be unusual to group trees into this category. Furthermore, trees can help to 
combat the effects of climate change in the future, by helping to sequester carbon.  
Participants believed that beaver dams acted as a critical piece of infrastructure during the 
flooding event because they either helped maintain steady flows of water, like a culvert would, 
or did the opposite, by breaking due to the force of water, multiplying the disaster impacts. 
Compounded by ongoing problem of controlling beaver populations (e.g. due to low price of 
pelts), this poses an interesting debate. Even though some participants believe that the dams had 
an effect on the flood, does it warrant human interference? Some argued that nature has operated 
as its own system for centuries, and that humans should not interfere. Yet some concerned 
citizens have started to break dams within the Wawa area to help maintain flows, thus, 
interfering with natural systems. According to Bird et al. (2011), “beavers can dramatically alter 
the hydrology of a stream because dams function to control both surface water and ground water 
flow patters” (p. 10), therefore, there is some literature that suggests these dams do have ability 
to effect water flows. Moreover, since humans have interfered with these natural hydraulic 
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systems for centuries by hunting beaver, what we see now is not a natural system, so the level of 
influence can be debated. Both those in favour and those against will continue to debate these 
arguments, and this may warrant a dialogue by decision-makers within the community.  
 
5.3 Emergency Management and Disaster Risk Reduction: Ongoing Challenges 
 
The 2012 flood can be analysed in terms of the emergency management cycle; prevention 
and mitigation, preparedness, response and recovery (EMPD, 2011). All participants found this 
type of flooding event to be a surprise, and there was uncertainty as to whether the proper 
mitigation policies were in place to cover similar events in the future. Because of the lack of 
follow-up after the flood in Wawa, the participants were unsure as to whether any other 
management plans were endorsed. One participant noted that community members should take 
preparedness into their own hands, and become more individually responsible and equipped for 
different types of disasters. As found in the photo depicted within theme five, simple things like 
having an extra food supply or extra potable water can go a long way.  
As described within the information about the case study, during the flood the 
Community Control Group (CCG) was responsible for organizing disaster efforts. To the 
participants, the response process went relatively smoothly, with only a few issues throughout. 
The core issue noted by the participants was the lack of response available to those living by the 
harbour. In addition, the participants mentioned that there was a lack of outreach and services 
provided by the municipality, specifically for those who needed to be evacuated from the 
harbour area. As found within the results, the recovery process is still ongoing within Wawa, 
however, this burden does not just fall on the municipality. In order to help with the recovery 
process, the provincial government could provide support for the municipality to undertake 
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extensive local engagement activities. Shaw and Maythorne (2011), suggest that resilience is 
partially derived from a bottom-up approach. With these programs implemented, the provincial 
government can provide information to community members, and community members could 
provide local knowledge to the various levels of government. If a dialogue is created between the 
province, municipality and community members, there may be ways to overcome discrepancies, 
increasing knowledge among all stakeholders. The last fundamental issue discussed by 
participants was the lack of upgraded infrastructure. In order to help combat these issues in the 
future, the CCG could consider meeting with community members to understand what their 
needs are, and to identify what could be improved within the response and recovery plans.  
The municipality and community members faced a range of challenges during the flood. 
One particularly important issue was related to property ownership issues within the Wawa area. 
When the 2012 flood occurred, the company Superior Aggregates was responsible for a large 
portion of the cleanup (specifically by the harbour), but they abandoned the area. This was an 
interesting finding, as it demonstrated that public foreign-owned companies have an effect on a 
municipality’s recovery efforts. Participants wondered whether the cleanup would had been 
deemed adequate had this land had been owned by the Crown or the municipality.  
Although the above challenges are provided, there were also many things the CCG 
implemented that went well. The evacuation organized for the members of the Michipicoten First 
Nation was noted to have been well-organized and efficient, and the road leading into the reserve 
was repaired within 48 hours. The participants noted that the municipality was doing all they 
could with the personnel and resources they had available to them. For them, the lack of response 
was felt to be from private land owners, as well as the provincial and federal governments.  
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Additionally, there was a wide range of knock on effects that were seen as a result of the 
initial flood impacts that have further complicated the recovery efforts. The most prominent 
effect was the extreme erosion the area has faced post-disaster, leading to increased future 
uncertainty. Examples included the loss of beachfront, hay dunes, forests and vegetation, channel 
widening, and sedimentation. As two participants noted, the loss of the hay dunes was a 
significant impact for them. Although they suffered from no direct losses, the protection the hay 
dunes provided for them was lost. As of right now, the topography is no longer able to support 
the habitat it once did, remaining unstable. It is natural for an area to have physical damages after 
a natural disaster. If additional resources were forthcoming, perhaps the damaged areas could 
have been built back smarter and better (e.g. to provide adequate remote access and redevelop 
the harbour). These knock on effects have impacts beyond the physical landscape; they also 
affect psychosocial recovery. Participants worry that damages will be a lot worse if another flood 
does occur.  
Following the disaster, it was found that the municipality had created a website dedicated 
to the 2012 flooding event to better communicate the disaster events with the community. This 
project accentuated the importance for municipal-level emergency managers to provide 
opportunities for community members to learn more about hazards. Community members 
showed an interest in involvement, as it was found that many have gone out of their way to help 
with cleanup and to help educate others. In addition, with the lack of provincial and federal 
intervention, community members rely on their local authorities to make decisions regarding 
emergency management and preparedness. Disaster reduction strategies should occur at both the 
management and citizen level, with a constant dialogue throughout (Cole & Murphy, 2014; 
Jones et al., 2010; Healy et al., 2011). Because the participants shared local knowledge with the 
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researcher, it was demonstrated that they have a strong understanding within their community, 
many of them also demonstrating strong attachment to place. It has been found that community-
based adaptation is normally initiated by a mixture of formal and informal institutions that are 
able to work together to combine efforts at a local scale (Sandler-Regier et al., 2009; Measham et 
al., 2011). Therefore, the strength from community members and local actors (including 
municipal government representatives, business owners and other major stakeholders) should be 
included within the decision-making process. With the collaboration between these actors and 
community citizens, the community will be able to increase their capacity to engage with other 
state actors in conversations and decisions about disaster and resilience planning, increasing 
social capital and coping. This was found to be an effective measure in similar cases (Cox & 
Hamlen, 2014; Shaw & Maythorne, 2011).  
5.4 Evaluation and Analysis of Photovoice  	  
As found in the results, photovoice was found to be an effective method of data 
collection. At the start of the project, the researcher (myself) outlined the goals of the project, so 
that there were no uncertainties and unattainable expectations from the participants. Participants 
were provided with all necessary information and digital cameras, which proved to be a better 
method, as participants could review the photos they took before presenting them to the 
researcher. Since the cameras provided to participants had limited functions, it made them easy 
to use and this was found to be effective. As noted in the literature, trust needs to be established 
before the start of a project. It was found that using community liaisons to help gather 
participants was an important benefit, as they had already developed trust with the researchers 
and had been briefed on the project. Also, contacting participants prior to the site visit allowed 
for a smooth process, rather than having to do it at the last minute upon arrival in Wawa.  
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Utilizing photos was a great way to express ideas, and allowed the researcher to ask 
questions and provide prompts. Photography proved to be an asset, as the researchers did not live 
within the area. It was easy for participants to describe where the photograph was taken, making 
the geography more easily understandable from an outsider’s position. However, prior to the 
interviews the researchers had undertaken a workshop with the CCG and took time to explore the 
area to become more familiar with the flooding events. These activities proved to be helpful in 
understanding the participant’s comments. The participants were open and accepting to the 
researcher, providing needed information. From a researcher’s perspective, it was important to 
remain sensitive to the participant’s needs. Some participants were emotional about the flooding 
event, so it was necessary to respect the limits of what was discussed. All of the participants 
voiced that they felt it was important to discuss the flooding event and raise awareness, which is 
one of the main objectives of a photovoice project. Likewise, this project helped to provide a 
dialogue among participants, and will hopefully help to influence local decisions in the future. 
The photo exhibit to be held in September 2016 will help to promote awareness to the rest of the 
community, and help to provide follow-up with the participants.  
The biggest limitation to this project was the associated timeline. Although all 
participants were able to take their photos on time, some noted that they would have liked more 
time to collect photos at different times, and to have more time for reflection. During the field 
visit, there was a large rainstorm. Many participants did not go outside to take photos because 
many areas were hard to access, and it made the photo process dangerous during those days, as 
many slopes were slippery and muddy. Participants luckily had enough notice to make time for 
the photo period, which was appreciated. This demonstrated their willingness to assist. Another 
timeline limitation was that only five participants were able to attend the final meeting. If there 
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had been more time allocated during the field time, a more suitable time may have been found to 
meet the needs of all participants.  
The second limitation to the project was the amount of data collected. Because 
participants were eager to participate, they exceeded the allocated photo allowance, leading to 
photo data overload. In contrast, many participants did not fill out the provided templates, so 
most of the explanatory data was provided orally. To combat these limitations, all oral 
information was audio recorded and consulted prior to data analysis. Note taking became one of 
the most important methods of the data collection and organizing process. Since the interviews 
followed a storytelling structure, it was sometimes difficult for the participant to stay on topic. 
For instance, participants would diverge from one theme to another, or discuss matters that didn't 
pertain to the project. Although this at times posed a limitation on the researcher, it was a 
strength to the participants, as they felt comfortable sharing stories and insights, and were not 
limited in what they could discuss, opening them to different prompts from the researcher.   
Having ten participants was found to be an optimal number, as data saturation started to 
occur in regards to critical infrastructure and climate change. The diversity between the 
participants was found to be significantly beneficial and insightful. For instance, within theme 
4.1.6, those more affected by the disaster provided more comments about the psychosocial 
impacts of the disaster, while the participants less affected focused their photos around physical 
assets and physical damages caused to the surrounding area. It is extremely important to think 
about who is going to be participating within the photovoice study, and if all views will be 
covered. At times, it was difficult not to get wrapped up in participant stories, and to tie the 
information provided back to the goals of the study. With more participants, there could have 
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been too much data to work with, but with fewer participants, I may not have collected the 
diverse views I needed to satisfy my objectives.    
 
5.5 Takeaway Lessons  	  
The themes generated guide the lessons learnt. Although there are some conflicting views 
regarding the strength of themes within the community of Wawa and Michipicoten First Nation, 
there is a strong sense of community cohesion and urgency for stronger emergency preparedness 
plans. The community members stress the need for ownership and accountability regarding 
mitigation, prevention and recovery from the both the government and community members 
before, during and after a disaster. The following provide the lessons learnt: 
• Before a disaster, there needs to be stronger contingency planning, and better 
communication plans in place. These plans will allow for a smooth process during the 
disaster, and reduce communication errors and uncertainties. Similarly, disaster 
prevention information should be made available to community members.  
• Consideration needs to be taken with the idea of natural features as critical infrastructure. 
Although not typically considered a point of infrastructure, multiple participants 
considered natural features to be included within the infrastructure discussion. Given the 
importance of these natural features, in a rural context, definitions and categories of what 
constitutes CI may need to be expanded. Furthermore, a discussion around the 
interdependencies of CI needs to be addressed. Just like the road systems led to knock on 
effects during the flood, the loss or gain of trees and beaver dams may have an effect on 
the topography and landscape in the future.  
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• It could be recommended that the provincial government and municipality look into 
collaborating on educational programs to increase awareness among the community. This 
would help community members know how they could be better prepared in the case of 
an emergency, and if a disaster was to occur, what steps they need to take for protection.  
• After a disaster takes place, there should be the availability of a post-disaster debrief, 
with personal long-term services being made more readily available (e.g. counselling 
services).  
• Budgetary constraints pose the deepest issues for the community, which will continue to 
be a problem moving into the future. According to participants, any upgrades completed 
after a disaster should be able to sustain future disasters, and be better than what was in 
place prior. Prioritizing upgrades will be of importance, and as indicated the community 
decision-makers should consider the needs of the residents, as they have local knowledge 
to share. This means that the community will need to continue to prioritize spending, and 
focus on their key points of infrastructure. To do this, the community can develop 
economic trajectories, however, this will never be possible without support from the 
provincial government. Developing and dispersing education and awareness programs 
requires more investigation, and will help supplement government initiatives. Similarly, 
gathering climate data and modelling future projections for the area will prove useful for 
both Wawa and the Michipicoten First Nation. 
• Participants feel an ongoing sense of disregard. The provincial government should 
provide ongoing support so that the community members feel like they are of priority, 
and will need to take responsibility and accountability in regards to funding before, after, 
and during a disaster. Overall, there needs to be an ongoing conversation about cleanup 
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and responsibilities. Many community members have already taken matters into their 
own hands, however, there needs to be ownership from the local government, provincial 
and federal governments and the private business that own areas around the township.  
• Last, climate change will create increasing uncertainties. These effects will need to be 
incorporated into future economic plans.  
6.0 Conclusion  	  
The findings of this research contribute to the vast literature within the fields of 
emergency management and photovoice. By identifying and integrating current literature on 
photovoice, climate change awareness and disaster prevention in a rural and Aboriginal context, 
it was found that there have been very limited studies have been conducted that use photovoice 
within emergency management. Therefore, this MRP adds to the existing literature in a 
fundamental way. Furthermore, this research provides an analysis of emergency preparedness, 
disaster prevention, critical infrastructure, adaptive capacities and resilience from a local 
perspective through photovoice within Canada, which has not yet been accomplished.  
Following the introduction, literature review and methods sections, in the results section, 
the six themes established within the communities were provided. Each section presented 
participant trends, and the appropriate data found through the community member’s discussions.  
The discussion section assessed the results and tied the findings back to the literature. The 
discussion then provided takeaway lessons, and next steps to further this research.   
By synthesizing community members’ experiences, perceptions and understandings of 
the 2012 flood and identifying key themes, an increased understanding of community needs was 
established.  This research helps to provide feedback and lessons learnt to enhance emergency 
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preparedness plans and policy recommendations, and helps to provide best lessons through the 
photovoice methodology. It also hopes to provide a mechanism for local decision makers to 
more fully appreciate the lived experience of the residents in their communities. The insights 
gained from the project should be shared among the community, and will be, during follow-up in 
Fall 2016. Incorporating local and Indigenous Knowledge and expertise, helping to foster trust 
and empowering a diverse range of stakeholders, including the members of the community can 
help create a process of co-learning, which has been seen to be beneficial within rural and 
Indigenous communities (Murphy, 2007; Henly-Shepard et al., 2015; Healey et al., 2011; 
Keremane & McKay, 2011). Similarly, this MRP provides lessons learnt that could be extended 
to other rural communities within Ontario, and hopes to increase community-based approaches 
to emergency management. 
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7.0 Appendix 	  
7.1 Photovoice Framework 	  
	  
 Figure 7: The photovoice framework, adapted from Wang, 2005, created by Castleden et al., 2008.  
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7.2 Strategic Approach to Protecting CI  
	  
Figure 8: Strategic approach to protecting critical infrastructure, retrieved from PSEPC, 2004 	  
 	  	  	  
 
 	  
 	  	  	  
	   92	  
7.3 Participant Template  	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7.4 Participant Details 
  
 Gender Age Geographic 
Location 
Flood Impact 
P1 Male Elder Long Beach: 
Wawa 
Contacted to stay indoors. Tried to reach 
friends who had been stranded at the harbour at 
the time of the flood.  
P2 Female Elder  Wawa  Family has lived in the community for 
generations.  
P3 Male Elder Michipicoten 
First Nations  
Member of the Band Council, lives on reserve. 
Needed to be evacuated.  
P4 Female Middle Age Michipicoten 
First Nations 
Lives on reserve. Needed to be evacuated.  
P5 Male Young Adult Wawa Works within tourism industry. 
P6 Female Young Adult Wawa Teacher. Was away at the time of the flood for 
school.  
P7 Female Middle Age Hwy 17: 
Wawa 
Husband works within the tourism industry.  
P8 Female Elder Long Beach: 
Wawa 
Contacted to stay indoors. Tried to reach 
friends who had been stranded at the harbour at 
the time of the flood. 
P9 Female Elder Harbour Needed to be evacuated frm the harbour. 
Permanently lost home.  
P10 Female  Elder Harbour Needed to be evacuated frm the harbour. 
Permanently lost home. 	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7.5 Exhibit Photographs  	  
7.5.1 Theme 1: Envrionmental Pollution and Safety Concerns  	  
	  
7.5.2 Theme 2: Changes to Remote Access 	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7.5.4 Theme 4: Policy, Accountibility and Budget Constraints  	  
	  
	  
7.5.5 Theme 5: Response and Recovery: Strengths and Challenges  
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